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the same cost-cutting advantages from their press 
ines as do leading U. S. auto makers: Longer die _ 
, the result of Danly’s extra rugged design and 
’struction . . automatic oil lubrication 
undreds ‘of hours of press ma 
s longer lasting running 
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Here’s proof ten 
times over 
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BENTLEY JAGUAR 
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BENTLEY BUGATTI 


1937 


BUGATTI 


that you can rely on 


There’s no stiffer test for a car, or for 


the life and reliability of its brakes, 
than the 24-hour road race at Le Mans. 


This race has been won fen times by 


cars equipped with MINTEX brake liners. No better liner was ever fitted to a brake shoe 


MINTEX brake and clutch liners are manufactured by British Belting and Asbestos Led., Cleckheaton, Yorkshire, and 


are obtainable at leading garages throughout the country. 
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Cold and Hot Hammering 


for faster and 
better forming 
at lower cost 


The Ribback Hammer is the result of many 
years’ specialist experience in the field of chipless 
forming and in this latest design the most recent 
advances in the techniques of cold and hot 
forming have been adopted. 

The advantages of the cold forming process are 
many. It produces clean form and good finish, and 
because the grain flow is uninterrupted, the fibres Cold hammering produces : 


follow the contour of the component, thereby 
increasing the tensile strength and resistance of the 


material. Increased wear resistance 
Produced in three sizes, these machines are Refined material texture 
designed for working cold or hot steel and non-ferrous Increased surface hardness 
materials at mass-production rates with economy 

and accuracy. 


Force of blow tons 40 60 150 
Stroke 0-314 0314 ow 
Adjustment between jaws 14” 
Blows per minute 7 720 575 
Working diameter rs 
Working height wn w 52° 
Feed and return, per minute 17°-35" 17°-35" 17°-35" 
Feed length 20 20° ” 


Ribback Type Swaging Hammers 
For Cold and Hot Forming 


FACTORED MACHINE DIVISION, FLETCHAMSTEAD HIGHWAY, COVENTRY 
Telephone ; Coventry 40351 
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‘If we can’t find more men from inside the aircraft industry— 
then we must look elsewhere...’ 


(Report of a meeting between the Chief Engineer, his Technical Assistant and his Personnel Officer) 


c.e. As I see it, the problem is how to attract 
people by conveying some idea of our future 


plans without giving away secret information. 
p.o, Haven't we first got to convince them that 
ENGLISH ELECTRIC intend to push ahead with 
the next generation of aircraft ? 

c.e. Surely they don’t think that after all the 
work we've done on supersonic flight in general, 
and the P.1. in particular, we are just going to 
sit back and go out of business! 

v.o. If we can’t talk about the aircraft we are 
planning to build can we say something about 
the equipment we've got or are going to get ? 
7.A. For example, is it permissible to point out 
that our new tunnel has been designed for speeds 
up to Mach 4, and let people draw their own 
conclusions ? 

c.e. There’s no reason why we shouldn’t. And 
we can mention the new plant for testing struc- 
tures and equipment at high temperatures non- 
stop for hours at a time. In fact we ought to 
talk about all our test installations. 


p.o. Provided we don’t thereby give people the 
impression that we are a great octopus in which 


the individual is swallowed up. 


T.A. I’ve never yet heard a research man com- 
plain about the amount of equipment or the size 
of the resources at his disposal ! 


c.e. True, but it’s worth pointing out that 
this Division is a self-contained affair of very 
reasonable size, with a colossal parent organisa- 
tion behind it. 


p.o. Which of course brings in all the other 
advantages like security of employment, oppor- 
tunity for advancement, decent working condi- 
tions and help with the accommodation problem. 


c.e. And remember we want all grades and sorts 
—mechanical and hydraulic engineers, heat- 
transfer experts, metallurgists, physicists, aero- 
dynamics folk—the lot. We must look outside 
the aviation industry as well as inside. See if 
you can get something on paper for me. 


Partners in Progress with Marconi's and Napier in THe Encusw Evectric Group 


FOR FURTHER INFORMATION WRITE TO DEPT, I7TIGAE, C.P.5., MARCON! HOUSE. 336 STRAND - LONOON - WC2 
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WHEN RELIABILITY § 
MEANS SO MUCH.. 
P-B-M CASTINGS ARE USED 


For the remarkably successful ‘Leonides’ Heli- 
copter Engine, Perry Barr Metal provides a 
highly important component in the form of 
an Aluminium Casting for the Rotor Clutch 
Assembly. This is just another example of 
P.B.M. workmanship in the highest class of Aero 


Engineering 


GRAVITY DIECASTINGS 


MACHINED CASTINGS 
AND ASSEMBLIES 


P.B.M. have excellent facilities for 

supplying castings as fully machined 

and assembled ts—we invite 
your enquiries 


PERRY BARR METAL COMPANY LTD., GREAT BARR, BIRMINGHAM 22A 


TELEPHONE: GREAT BARR 1794-5-6 
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The machine that is fitted with the wrong seal weeps 

oil. When you buy Oil Seals, buy the technical 
knowledge of the man who sells them as well. Pioneer 
Personal Oil Sealing Service is a service by Pioneer 


factory trained men who can deal with any oil sealing 


problem on the spot and recommend what you need 
for your job. Send for the Pioneer representative and 
solve your oil sealing problems once and for all. 

*% Write now for the most comprehensive 


catalogue on Oil Seals in the trade. 


PIONEER OILSEALING & MOULDING CO. LTD. 


A DIVISION OF |. H. FENNER & CO. LTD 


Factory and Head Office: Cottontree Works, Colne, Lancashire. Tel: Wycoller 411/2/3 
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Fully patertod 


The LOCKHEED ‘HYDROVAC’ 


The Lockheed ‘Hydrovac’ is the simplest type of servo brake unit 
available for petrol-engined vehicles, and it is being used in extremely 
large numbers. 


it combines a vacuum power cylinder and control valve operating a 

, Hydraulic master cylinder; the principle of operation is such that many 
advantages are obtained compared with those of the ordinary vacuum 
Servo. All the working parts are within the unit, and there are no 
mechanical connections. 


Below: The tandem version 
of the ‘Hydrovac 


AUTOMOTIVE PRODUCTS 
COMPANY LIMITED, 
LEAMINGTON SPA, 
WARWICKSHIRE, ENGLAND 


(Regd. Trade Marka} 
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Borg & Beck clutches are made 
in af extensive range, a» follows: 


‘A’ TYPE, 
8". 9, 10" and 11". 


STRAP DRIVE TYPE AS, 
and 13°. 


TYPE, 
14’, 16" and single 
and twin plate. 
he torque capacity of these 
tlutches ranges from 38 [b./fr. 
fo 1600 ib. 


‘RIC ™ Gee iCnes 
‘ 


Rockford clutches are made in the 
following sizes: 
10° (230 Ih. th. 

14” (525 14” ewin tb.) 
Rockford clutch and power take-off» 
10° eluech S.A.E. housing 1, dor 4 
11%” clutch S.A.E, housing 1, 2, dor 4 

14’ clutch 8.A.B. housing i, 


BORG & BECK COMPANY LIMITED, LEAMINGTON SPA. WARWICKSHIRE, ENGLAND 2 
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COMPANY 


Ci 


A) 


friction linings 


drive ring 


on lining—made in segments for 
ont--has driving teeth completely round its 
nee, and these engage freely with dhe internal 
oc driving ring attached to the engifiywheel: 
oy the drive is transmiteed through 
rea at a large radias; giving a low loadin: 


7 he 


friction member 
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\MINGTON SPA 
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THE MOST SPIFFING POWER TOOLS IN THE UNIVERSE 


We said to our Managing Director: The Old Boy coughed and we braked heavily. 
“ Sir !”” Why can’t we do some sensible advertising ? “ Boy” he said “ There seems to be some mistake. 
Other firms come out with crashing great photos Do you suggest we should cheffer in the 
of power tools in use. They say simple bold things 
like the finest small power tools on earth. 
They tell people how good they are and why 
their tools are the best and so on. Do you imply that we are in competition 
Customers don’t want all this stuff about with some other makers of small tools? 


Hanes and. you's perdon Well — do you? Name them, Sir, name them, for 
Personal Chats from you 


about how jolly smart you are. They want good 
‘ selling’ copy that gives reasons .. .”” Conceited old fathead. 


market place like some seller of Oriental Rugs? 
Am I to become a Super-Salesman? 


their names will be news to me” 


T 
Oo 


Desoutter Bros., Limited, The Hyde, Hendon, NW.9 Telephone: Colindale 6346 (5 lines) Telegrams: Despnuco, Hyde, London 


cm 274 
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SENECA FALLS 'LN’LATHE 


PRODUCTION RATE 275 PIECES PER Hour 


PROBLEM: To remove weld- 
ing flash from worm shaft 
assemblies on a high-produc- 
tion basis. 


SOLUTION: A Seneca Falls 
Model Automatic 
Lathe was equipped with cer- 
tain standardized units to 
provide a specialized high- 
production machine at sub- 
stantial savings in initial cost 


Lathe designed with 


standardized units j 
including a “PACK. and cycle time. 
AGED” automatic 


a Red hot welded parts are 
delivered by a conveyor, 
which joins the loading chute 
shown in the line drawing 

illustrating the automatic work handling equip- 

ment. The work piece is held and driven in a 

collet chuck and supported by a hinged three- 

roll steady rest. A carbide tool on an overhead 

slide removes the hot flash and is followed by a 

burnishing roll which smoothes the junction of 


the welded parts. 


The entire loading, machining and unloading 
es operations are entirely automatic; however, 
push button controls are installed for the manual 
operation of each movement. The loading cycle 
cannot get out of time since the automatic 
sequence is controlled by a system in which each 
movement is initiated by the completion of the 
preceding movement. A production of 275 pieces 
per hour is*readily obtained with this equipment. 


FULL DETAILS GLADLY SENT ON REQUEST 


TERSEA LONDON 
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REALLY FAST STOCK REMOVAL 
TO ANY SELECTED SURFACE FINISH 


AUTOMATIC SIGNAL LIGHT SIZING 
AVAILABLE ON BRITISH BUILT 


224A HONING MACHINES 
— with 
PLAS-T-CLAD Zang 
deep type stone 
@ HIGH PRODUCTION RATE 


@ 25in. STROKE UP TO 4in. DIA. 
@ HYDRAULIC HONE ACTUATION 


Patent Nos. 736928—737628—738253—743240 and 
others applied for BRITISH BUILT 


DETAILS ON REQUEST 


GASTON E. MARBAIX LTD | 
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The world’s 
most powerful < as 


R.F. INDUCTION HEATER 


This new 125 kW heater has been specially designed to give 
reliable and continuous performance under the most arduous 
industrial conditions, Its efficiency is unimpaired by widely- 
varying electrical loads or poorly regulated mains supply. And 
the is air cooled... an onomy feature no other 
generator of this output has ever had. Typical amongst many 
possible applications are one shot hardening of gears... 
hardening crankshafts, sprockets and motor car cylinder walls 
... rapid melting of Nimonic alloys... hardening teeth of main 
transmission gears for lorries... and tube welding. The Redifon 
1H.A5 speeds production by reduc ing processing time to an 
absolute minimum, and is so simple to operate that it can be 
used by unskilled personnel. 


Industrial Electronica Division 
REDIFON LIMITED, BROOMHILL ROAD, LONDON, §8.W.18. VANdyke 7281 
A Manufacturing Company in the Rediffusion Group 
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Not that he’s a desperado or judo expert, simply that, 
with a Black & Decker Holgun he easily and comfortably 
overcomes the difficulties of drilling in confined spaces, 
awkward angles and inaccessible places. Compact, 
robust, packed with power for continuous use, the Holgun 
has a drilling capacity of }” in steel — double in hardwood. 
Ease of handling and efficiency in tackling really 
tough jobs, speeds up construction, assembly, maintenance and 
repair work. The Holgun is only part of the 
Black & Decker range of electric power tools which includes 
Saws, Sanders, Hammers, Portable and Bench Grinders. 


QUICKER AND BETTER WITH 


Siaendard Spindle Speed 17 with 

Special Speed mode iving a choice of 2,500 

1,500 & 5000 rpm yw speed model of 

rpm. available ich specially 


"fe" HEAVY DUTY HOLGUN DRILL 


suitable far 


PORTABLE ELECTRIC TOOLS 


BLACK DECKER LIMITED > HARMONOSWORTH MIDDLESEX 
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WELDING 


The most advanced Welding Blowpipe available 
today. Can be readily adapted for Cutting, Heat- 
ing and Flame Cleaning. 


For full details please write to 


Ox 


British Oxygen Gases Ltd., Bridgewater House, St.James's, London, 
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Certi-crimp hand tool. Positive 
closure ensured 


The AMP method raises 

output and lowers overall 

costs. Maximum electrical and 
mechanical efficiency is achieved 

by the use of precision crimping tools, 
Preumatic hand tool eliminates 


or automatic machines. Rejects caused operator fatigue 


through human error are eliminated and a 


uniformly high standard of excellence is main- 
tained at all times. Non-insulated and pre-insulated 
terminals and connectors are supplied to suit > 


harness wiring and every type of wire and electrical 


component. 
Brochure AUE sent, or demonstration at your Works 01 request. 


Automatic wire terminator 


Operates at up to 4000 an hour 


AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD 
London Sales Office: 60 KINGLY STREET, LONDON, W.I. Tel: REGent 2517-2518 
Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND 


— abreast of the future 
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Ahead of the present — 


¥ 


For accurate 
linear displacement 
to 05 seconds. apprex. 10 minutes. 


Readings accurately t te Wt. from « 


reflector 


WATTS 90 CLINOMETER 

Readings read through a circular aperture adjacent 
to the micrometer drum. Drum is divided into 
60 parts each representing one minute. Drop out 
worm for quick setting 

Guaranteed accuracy of +1 minute. 


4 
{5 
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BENCH MICROMETERS 

Two sizes of 0”-2” and 0”-4". Micrometer 
range 1”; measuring pressure 8 ozs. Thimble 
graduated to 0001". Fiducial indicator gives 
magnification of 200, 


PITCH TESTING MACHINES 
Made by Sigma and P.V.E 
Based on NPL. designs; for interna! and ex- 
ternal pitch measurement of screw threads. 
Micrometer screw is 4) t.p.i. and the reading 
scale is 1” wide. Screws up to 9” long can be 

measured. 


MICROTEST 

CE FINISH COMPARATOR 
Seperated electronic in- 

ideal for surface 


at the machine. Four 

ranges, O-5 to 25-100 
enables rough to 
iapped surfaces to be 
ured. 


WATTS BRINELL 
MICROSCOPE 

For measuring the ball 
impression made by a 
Brinell Hardness Tester 
Magnification of 18:8; screw 


TAYLOR-HOBSON ‘ 
g eyepiece has grati 

TALYMIN COMPARATOR 

For inspection department Or use ne. 1 or 0-00 

Self-contained power unitand motor withe 

fixed or rovating table, Throat 34” ification 


from «675 to «10,000. Read 


— Os INSTRUMENTS ILLUSTRATED CAN BE 
SUPPLIED FROM STOCK 
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reducing driving fatigue—increasing safety 


GIRLING 


POWER ASSISTED 
STEERING 


INSTANT RESPONSE 
SHARP TURNS & DIFFICULT PARKING MADE PHYSICALLY EASIER 


“WHEEL KICK” ELIMINATED—MORE POSITIVE CONTROL ON POOR 
SURFACED ROADS 


COMPLETE CONTROL BECAUSE THERE IS ALWAYS “FEEL” 
BEHIND THE STEERING 


FULL MANUAL CONTROL AT ALL TIMES 


FOR FASTER SCHEDULES WITH INCREASED SAFETY 


in design & efficiency... , 


GIALING LIMITED 
KINGS ROAD TYSELEY BIRMINGHAM |) 
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Carbonitriding 
Gas carburising 


Bright hardening 


Clean normalising 


Carbon restoration 


Versatility and operating 
economy are primary attributes 
of the newly developed 

Birlec sealed quench furnace 
which is available in three 
standard sizes capable of 
handling loads averaging 200 tb., 
650 tb., and 1,400 lb. Operating 
with a controlled atmosphere 
circulated by a pewerful fan, 
the furnace ensures uniform 
batch results and adequate 
Carbonitriding components at ' quenching without oxidation, 

C. & J. Hampton Limited. Compact, robust, and with 
built-in quench tank, it eliminates 
the need for extensive 


Full details are given in our Publication No. 90/3, 


foundation pits and tharge 
copies of which are available on request. : E 


handling equipment. 


BIRLEC LIMITED 


Member of the A,E,I, Group of Companies 

ERDINGTON BIRMINGHAM 24 

LONDON SHEFFIELD GLASGOW 
$M/B2806F /56 
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ELIMINATE 


bo dywor! 


SILENTBLOC LTD. MANOR ROYAL, CRAWLEY, SUSSEX. Tel. CRAWLEY 2100 
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Quality counts with 


Royal Enfield - they use 


Harper Castings 


The crankshaft for the Royal Enfield 692 c.c. 
“Super Meteor” Motorcycle, which has to 
deal with an output of 40 bhp., is machined 
from a Harper casting—accurate in dimen- 
sion, free from hard spots and possessing a 
quality of finish that is unsurpassed. 


Harper quality covers grey iron and 
Meehanite castings, and also metal pressings, 
machining, enamelling and other finishes H ARPER 
and sub-assembly work. Cc ASTI y G § 


JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS Phone: WILLENHALL 124 (5 lines) Grams: HARPERS, WILLENHALL WILLENHALL 


LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1_ Tel.: TATE GALLERY 0286 
MANCHESTER OFFICE: </o 6. J. Brown & Partners Led, 2486/9 Royal Exchange, Manchester 2 


t 
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Have you taken 
advantage the 
greatest development 


Super Plus 


100-OCTANE 


* HIGHER GRUISING SPEED 


* EXTRA ACCELERATION 


* MORE MILES PER GALLON 


* CANNOT HARM YOUR VALVES 


THE BRITISH PETROLEUM COMPANY LIMITED 
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The David Brown Automobile 


Gear Division has been created to give 


your gear requirements specialised 


attention and to cater for either batch 


or quantity production. 


Here an immense variety of work 
receives that care and attention which 
is only possible with the most modern 
plant and facilities and with the skill 
and experience which are traditional 


with David Brown products. 


THE a 


DAVID BROWN 


CORPORATION (SALES) LIMITED 


AUTOMOBILE GEAR DIVISION 
PARK WORKS HUDDERSFIELD 
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Imposingly designed, in steel and concrete, the top-heavy 
structure of the Melbourne Olympic Poo!, poises on a 
narrow foundation —SAFELY and SURELY withstanding 
the full impact of gales and the tremer is moving weight 
of spectators, Under such severe conditions flexibility is 
essential, and the Salter Spring Division at West Bromwich 
wovided the answer to the problem 

For each of the 28 vertical straining rods supporting the 
bowl-like structure providing the seating around the pool 
itself, giant sets of 24 Belleville Spring Washers were made 
restricting the movement to 3° under a load of 25 tons 
Such applications are rare, but spring problems, however 
large or small, are our prime interest — our Design Depart- 
ment is always at your service. 


THE MELBOURNE OLYMPIC POOL 


SALTER SPRINGS FOR SWIMMING POOLS (and many other purposes too!) 


Geo. Salter & Co. Litd., West Bromwich 
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O/L end PETROL 


GASKET MATERIALS : 
yo 


ENQUIRES TO 


MLA CKSON 


GARSTANG.8 


VICTORIA 
LONDON 
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The new home of 

Fluid Sealing Products 
We have now moved to this new factory where we have provided 
the most modern and efficient production plant, office accom- 
modation and increased research facilities. We feel sure this 
move will result in even better service to our many friends and 
customers. Do not hesitate to consult us over your sealing 


problems. 


OIL SEAL DIVISION ah 


COAST ROAD, WALLSEND-ON-TYNE 
Telephone » Wallsend 64511. Telegrams ; Gaco Wallsend. 
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callin 


COVENTRY MUTOR FITTINGS | 


out the radiator? 


CASE-HARDENING STEELS .... 
PART OF THE NATIONAL ECONOMY 


In a great many industries the whole programme of 


modernization, expansion, mass production and export is 


dependent on products embodying case-hardening steels. 


More than half-a-million tons of steel alloyed with Molybdenum are 
produced in Great Britain per annum; much of this is case-hardening steel. 
The importance of the many factors involved in obtaining consistent 
quality in the finished case-hardened part, throughout a high-production 
programme, has led to a great increase in the use of Molybdenum-bearing 


case-hardening steels. 


The reason is that Molybdenum makes it easier to ensure the following 
combination of advantages: 


CLOSE CONTROL OF CASE CHARACTERISTICS 

WIDE RANGE OF CORE STRENGTH GOOD MACHINABILITY : 
UNIFORM RESPONSE TO HEAT TREATMENT LOW DISTORTION : 
GOOD WEAR RESISTANCI 


HELP MASS PRODUCTION WITH 


MOLY 


‘PRONOUNCED MOLLY' 


mee MOLYBDENUM’S PLACE IN INDUSTRY 

My, 

> LEB 

. ; CLIMAX MOLYBDENUM COMPANY OF EUROPE LIMITED, 99 PINSTONE STREET, SHEFFIELD, 1 


available 
on many 
new cars 


seen at 


Earls Court 


including... AUSTIN-HEALEY 


Yet another of Britain’s finer cars is added to the long list of makes 


whose specifications carry the hall-mark ““ LAYCOCK de Normanville : 


OVERDRIVE”. This is further proof of the increasing appreciation by 


oc kK 
NEERING 
TED 


Y 
G 
| M 
manufacturers and public alike of the exclusive advantages of this ALL-BRITISH SHEFFIELD 


unit. Apart from petrol-saving and reduced engine wear the LAYCOCK 
Enquiries to: Laycock Engineering Limited, 
Overdrive offers complete driver control; fully power-sustained changes, and Overdrive and Transmission Sales Division, 
16/17 Hertford Street, Cowentry 

positive engine-braking at all times. Under exclusive licence from Auto 
Transmissions Lid., Cowentry. Electrical 


controls by Joseph Lucas ( Electrical) Lid 
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makes a good job better 


Over a thousand tons of copper may be used in a large 
ocean-going vessel. Propellers, condenser tubes and distillation 
plant are almost invariably made of copper alloys to resist 
salt-water corrosion. Miles of copper tube and wire are 

used in the plumbing and electrical installations, while copper 
alloy tubes are often used for heating the oil in tankers. 
Large quantities of brass and gun-metal are used for port- 
holes, doors, voice-pipes and countless other deck and cabin 
fittings. The hull is protected from marine organisms by 
anti-fouling paints containing copper. 


Not only in shipbuilding, but in most 

major industries, copper and its alloys play 

a vital part. The purpose of the Copper 
Development Association—a non-trading 
organisation—is to advise on the best uses 

of copper and its alloys. Its services are 
always available without charge or obligation. 


COPPER DEVELOPMENT ASSOCIATION 


KENDALS HALL -: RADLETT HERTS - RADLETT 5616 
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Below Roller hearth conveyor Left; Mesh bel 
; ooh bell 

for high production of heavier parts ‘ 
: furnace for all 


small components 


Copper brazing, the bonding of 

mild steel components into a complete 
assembly, eliminates uneconomical 
fabrication methods such as machining 
from solid stock, welding, riveting, 
torch brazing, soft soldering and 
forging. Throughout industry, 

specially designed Birlee copper brazing 
furnaces of the mesh belt, pusher, and 
roller hearth types are effecting 
considerable saving in time, space, 


and labour and tool costs, 


Above : Semi batch pusher 
furnace for varied types of work 


BIRLEC LIMITED 


Member of the A.E.1. Group of Companies 


LONDON SHEFFIELD GLASGOW NEWCASTLE-ON-TYNE 
SM/B279F 
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Early delivery of all 
models from London 
stock 


SOLE AGENT 


The Selso 


CUNARD WORKS, 
Telephone, Elgar 4 


FASU 
Model 
illustraced 


BRIEF SPECIFICATIONS 


FOUR SIZES Wo, 2 Wo. 5 No. 4 


Working surface of table (approx.) 


Power longitudinal travel (approx.) 


Power cross travel (approx.) 


Spindle Speeds 


Automobile Engineer, November 1956 


7 
H 0 R | 0 

= 

"x 12° 

AD, NORTH ACTON, LONDON, N.W.10 

3 


AT YOUR 
SERVICE 


COLD-REDUCED 
HOT-ROLLED 


Black or Galvanized, also 


plates up to jin. inclusive 
SHEARED TO YOUR SIZES 


WOLVERHAMPTON 
Mitre Works, Eagle Street 
Telephone: Wolverhampton 22266 7/89 
Telegrams: ‘Spencerian’ 
ROYTON 
Stadium Works, Dogford Road, Royton, 
Nr, Oldham, Lancs 
Telephone: Oldham Main 4204 and 7551 
BRISTOL 
27 Temple Back 
Telephone: Bristol 28109 
LONDON 
Talbot Road, West Ealing, W.13 
Telephone: Ealing 9671 


if you would like to have it requiarty, 
kindly drop a card to our nearest branch 


* 


a 


a 
H. F 
. SPENCER & CO. LTD., WO 7. |): 
., WOLVERHAMPTON 


Metalastik have always led the way in rubber- 
bonded components because they have stead- 
fastly combined research, inventiveness, skilled 


design and perfected methods of manufacture. 


This section of automobile engineering, 
involving a clear insight into many often- 
conflicting factors and the capacity to find a 
successful solution to a problem, is probably 
less widely understood than any other branch, 
and unless in the forefront of progress a 
manufacturer is liable either to “come unstuck’ 


or to remain content with being a Chinese 


copyist—with the accompanying pitfalls. 


Here are some components which are typical 


results of Metalastik leadership: 


puget 


ae 


TORSIONAL VIBRATION 
DAMPERS 


There is probably no component in the world which 
is so simple and yet so efficient in performing an im- 
portant duty as the Metalastik torsional vibration 
damper. Its advantages are well-known, and they 
have been reached only by the unsurpassed skill of 
Metalastik in analysing the requirements of each 
engine, and then designing and manufacturing 
dampers to suit it. 


METACONE MOUNTINGS 

Here is another example of Metalastik success. With the rubbasae-~ 
metal weld to both the inner and outer sleeves, creep is prevented, 
and the formation of the sleeves is such that the rubber is used to 
the best advantage in compression as well as in shear. 

There are many designs available covering a wide range of 


load/deflection characteristics, 


HIGH-DUTY AND ULTRA-DUTY SHACKLE PINS 


The high-duty shackle pin (shown alongside) was first evolved at the 
request of Leyland Motors Ltd., and has many millions of miles of service 
behind it on heavy vehicles—many bushes being replaced for further 
service after 400,000 miles. 

The Ultra-Duty bush below is its younger brother for use on lighter buses 
and goods vehicles. 


MEPALASTIK LTD., LEICESTER 


LEADERS 
IN THE 
BATTLE 

AGAINST 

VIBRATION 


A new line of ® air tools 


-MORE POWERFUL 
—-MORE COMPACT 
= MORE PRODUCTIVE MODEL 3017—}" DRILL 


This new CP range of air tools is of interest 
to every production man looking for machines 
having compactness and case of handling, yet 
also possessing ample margins of power. 

The line of drills ranges from /," to 4” 
capacities in many speeds and a choice of lever 
or offset handles. The Screwdriver is the new 
supersonic machine in which noise is overcome 
by raising the exhaust above audio frequency. 

All these tools are worthy of attention because 
of their high performance and complete re- 
liability so important for production line work. 


Ask for descriptive literature, 


7008 Drill wath Lewer Throttle gor? with Lewe pe Throttle lls in cd £00, 1,600 and 1,00. Noiseless Screwdriver 


Conso 


7008 Drills & on speeds 
af 9,000 and 4,000 


CONSOLIDATED PNEUMATIC TOOL CO my 232, DAWES ROAD, LONDON, S.W.6. 
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ENGINEERING CO. 


Sole proprietors of the Marles Steering Company Ltd. 


Telephone : Luton 2662 (4 lines) Telegrams : Adamant, Phone, Luton 


ADAMANT 


THE 
UNIVERSAL 
UNIT 


In a previous advertisement we showed 
the Marles patent ‘Integral’ type power 
assisted steering unit, in which a cam and 
double-roller steering gear, the valves, 
cylinders and pistons are included. Wenow 
illustrate above the ‘Universal’ steering 
gear which incorporates the hydraulic 
control valves mounted upon our type 
‘861’ manual gear. This is for use with a 
separate power pump and with power 


cylinders operating on the steering linkage. 


LTD., DALLOW ROAD, LUTON 
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The position 

of leadership 

entails responsibility, 
and the Ferodo 
organisation is 
forever experimenting, 
improving and 
developing so that 
they may rightly 
claim FERODO 
WILL ALWAYS 

BE FIRST. 


Ferodo Limited Chapel-en-le-Frith 


A Member of the Turner & Newall Organisation 5 
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will always 


rake linings 


Ferodo Limited are the largest 

manufacturers of brake linings in the British 
Commonwealth. They have, over the years, 

been the first to develop and introduce such 
major improvements in brake lining technique 

as asbestos based materials, die pressing, moulded 
materials, and non-wire woven materials 

The Ferodo Laboratories and Test House, unique 
in scope and application, are constantly 

engaged in testing and developing new materials 
and methods, keeping always a step ahead of 
higher speeds and mechanical developments, 


Ferodo Linings are fitted as first 


equipment to more makes of vehicles than 


all other Brake Linings combined 


The choice of Ferodo by this majority 

of Automobile Manufacturers emphasises the 
confidence placed in them, after the most 
stringent tests, by the motor industry, 


clutch facings 
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devotion to dampers 


The Universal Dampers Organisation is the only concern in the United Kingdom devoted 
entirely to the production of the damper. The results of this concentration of energies are 
Rotoflo and Telaflo; no other dampers in the world have an equivalent background of 
single-minded development. No other dampers in the world have achieved the 


same standard of technical efficiency. 


a OTOFLO ROTARY TYPE non-friction dampers operating on the unique 


Pressure Flow principle, exceptionally reliable, virtually attention free, low in initial 


cost and adjustable. 


THE LAPLO the current peak in telescopic damper design: 


tough and untemperamental, built to tackle the roughest going and to give the 
smoothest ride. Available in variations of end-fitting and setting for almost 


every vehicle using direct-acting dampers, 


ile MARLO ADJUSTABLE Dampers chosen to provide instant ride-control 


at all speeds and under all conditions from the driver's seat of the special 
equipment Armstrong Siddeley Sapphire 346. The first dampers of their kind 


to go into normal production. Shortly to be available for other makes of car. 


Original products of the 
UNIVERSAL DAMPERS ORGANISATION 


SHIRLEY, BIRMINGHAM 
Telephone: SOLihull 4615 8 
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for everything 
in 
power transmission 


: 
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Clutches 455 

Conveyor Pulleys 853 
Couplings 356 

Double Helicals 535 
Geared Motors 5329 & 5330 
Machine-cut Gears 5519 
Motor Rollers 5414 
Plummer Blocks 5021 
Shaft-Mounted Gears 556 
Taper Flushbush DM 15 
V-Rope Drives 156 
Variable Speed Gears 253 
Variable Speed Pulleys -353 


Worm Reduction Gears 


Quote appropriate publication number as 


ahove, when writing for literature. 


CROFTS (ENGINEERS) LIMITED BRADFORD 3 
POWER TRANSMISSION ENGINEERS 


Tel.: 65251 (20 lines) Grams: *Crofters Bradford Telex’ Telex 51-426 
Branches at; Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Leeds, 


Liverpool, London, Manchester, Newcastle, Northampton, Nottingham, Sheffield, Stoke 
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A battery of six Heenan Water Coolers installed by the Metropolitan- 
Vickers Electrical Co. Ltd. at their Mosley Road Works, Manchester. 


Heenan Water Coolers and Heenan-Marley Aquatowers, by reducing 
water costs, quickly pay for themselves. Users of diesel, gas and petrol 
engines, refrigerating plant, air compressors, liquid controllers, or 
other machinery needing constant supplies of cool water, can reap a 
handsome dividend year after year by their installation. 


HEENAN & FROUDE LIMITED WORCESTER ENGLAND 
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Smallest in the DAVID BROWN range, the 430C 4-speed 
Gearbox has proved itself as a completely dependable unit 
designed for light commercial vehicles up to 25  ewt, 
capacity. 


Outstanding features include quietness and ease of operation, af 


simplicity, sturdiness, low weight to strength ratio and 


exceptionally short overall length. Here is a compact unit 


that will fit simply into chassis layouts within its range. 


Specification £393.22, 
giving complete details, 
is available on request. 


STANDARD GEARBOX RANGE 


— Max. Engine No. of 
ype Torque (lb/ft) Speeds 


430€ 90 
137 4 


250 


400 


557CM $50 


2-speed epicycle unit-—either overdrive or 
underdrive, suitable for 350 lb, ft. maximum 


engine torque, 


These units are available with either an 


overdrive or direct top gear. 


T Synchromesh for all speeds. 
THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEARBOX DIVISION 
PARK WORKS HUDDERSFIELD 
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Three-stage washer and 
drier for cleaning sheet 
metal stampings before painting 


Single-stage washer for 
cleaning refrigerator 
Compressor bodies prier to aicembly 


PARTS WASHING 
MACHIN 


INDUSTRY 


High production metal cleaning by 
EFCO DI-PHASE is cheaper, more efficient 


and non-toxic. 
The above illustration is of a recent washing 


installation for the automobile industry, where uninter- 

rupted production is most essential. Efficient parts -washing 

is absolutely necessary in Motor Vehicle construction where the 
assembled units must ‘“Work First Time”’ 

Fifteen years of experience ot Di-Phase cleaning are at your 


disposal. 


Di-PHASE 
DEMONSTRATION 


Let us show you savings ~ up to 
§0 per cent of trichlorethylene . 

A demonstration unit is available 
at our Woking Laboratory 


Two-stage rotary Grum washer with 
for cleaning automobile rocke: 
arms and rocker arm balls 


ELECTRO - CHEMICAL ENGINEERING CO. LTD. 


FORSYTH ROAD. SHEERWATER TRADING ESTATE. WOKING. SURREY wonina 


Associated with Efco iid, Electr furnace Co. Lid, Electric Resistance Furnace Co. Ud 
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Coles fatigue-free day long operation, ELECTRIC TRANSMISSION 
pin-point accuracy and fast automatically f JA Coles have cleared the 
safe motions, perform an unrivalled role decks - no inaccessible 
in the automobile industry ' spots here. Individually 
| powered electric motors 


Essential for double-tier loading, Coles provide smooth sustained 
high angle cantilever jib and Electric power for all motions. 
Transmission cystem provide that extra 

in of lift and saf th tant 
choice of rapid or slow precise creeping 


speeds for lifting, derricking and slewing. = Warns visually and 
audibly when maximum 


load is reached in any 

jib position,and positively 
cuts the motion if the 
warning is ignored 


Always on hand to solve the numerous 
lifting problems that crop up in any 
factory, Coles have many saving ways. 


THE NAME THAT CARRIES WEIGHT 


Designed, manufactured end marketed by:- 


STEELS ENGINEERING PRODUCTS LIMITED 
Sunderland, England Tel: 56281 (10 lines) Grams: Steel, Sunderland 


SALES AND SERVICE: Glasgow : 235 Bath St, C2 - Newcastle : Brunswick House, Brunswick Place 
London : 143 Sloane Street, $.W.1 - Manchester : 153 Oxford Road, 13 - Birmingham : 39 Thorp Street, 5 
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assembly 


lubricants 
that “stay put” 


On motor-car engines—and other mechanical equipment— oil films 
tend to run from bearing surfaces during the period of immobility 
between assembly and running-in. A ‘dag’ dispersion of 
colloidal graphite applied initially provides all 
bearing surfaces with a protective graphite film 
which will “stay put” during the 
critical starting-up and running-in stages. 


Illustration shows ‘dag’ col- 
loidal graphite being applied 
during engine-assembly at 
the works of the Standard 
Motor Co. Litd., Coventry. 


ACHESON COLLOIDS LTD 
18 Pall Mall, London, §.W.1 Whitehall 2034-9 - Grams; Oildag, Piccy, London 
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get out of them... 


Eaciusive Curopean 


Representatives for the Puller Manufacturing Company ef Kalame 


ALL-AIR. RANGE SHIFT CONTROL 
ON LATEST ROADRANGERS 


Mi 


AUTOMOTIVE PRODUCTS COMPANY LTD. 


Brock House, Langham Street, 


Telephone: 


Langham 2527 


London, 


W.!, 


England 


Multi-speed transmissions with two operating 
levers have always proved a headache to the 
drivers owing to the difficulty and delays of 
making some of the changes. 

In their ROADRANGER series, Fuller have 
completely solved this by providing single lever 
control, the shifts in the two-speed box in 
tandem with the main box being air operated. 
All range shifting, up or down, is actuated by a 
selector handle, at the driver’s fingertips, on 
the gear shift lever. Range shifts are pre- 
selected, automatic and synchronised. 

Fuller heavy-duty ROADRANGER boxes are 
now available in three types, the R-46 (as 
illustrated) for engines of 460 cu. in. provides 
8 forward speeds; the R-96/R-960 series for 
engines of 960 cu. in. provides 10 forward 
speeds; the R-1150 for engines of 1150 cu. in 
provides 9 forward speeds. 
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THE STEEL COMPANY OF WALES LEADS BRITAIN’S 
GROWING STEEL PRODUCTION 


New blast furnace increases 
pig-iron capacity over 


The Steel Company of Wales Ltd 


All enquiries to the Sales Controller, Chesham House, 136, Regent Street, London, W.1. 


one-third 


At the Abbey Works of The Steel 
Company of Wales, No. 4 Blast 
Furnace is now working at maxi- 
mum capacity. Built last year, 
blown in this January, No. 4 Fur- 
nace has a hearth diameter of 
29 ft. 9 in., the largest yet built by 
the Company. Its weekly output 
is over 10,000 tons of pig-iron. 

No. 4 Blast Furnace has increased 
the Company's total pig-iron out- 
put by more than one-third and is 
contributing many extra thous- 
ands of tons of sheet steel and tin- 
plate a week to Britain’s home 
and export markets. 


| 
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() A were is THE 
FASTENER 


THAT IS QUICK, 


SIMPLE, SAFE 


AND STRONG 


Shown here in the locke 
position, the Deus Fastener 
is instantly unlocked by 
quarter turn antt-clock wise 
No spectal tool ts required 


Cam operation ensures 
smooth easy working yet 
unbreakable grip ; fastener 
can be supplied of length to 
suit thickness of material, 


Steel spring mounting lends 
great strength and guards 
against loosening, however 
intense the vibration 


Dzus Fasteners, proved by outstanding service 
in aviation, are indispensable for fastening 
hinged or removable parts which need cleaning, 
inspecting or adjusting. Lending themselves 
profitably to modern methods of mass produc- 
tion, Dzus Fasteners can be easily installed in all 
solid or laminated materials, regardless of thick- 
ness. Any length of fastener can be supplied to 
accommodate material of any gauge. 

The delightful simplicity of Dzus fasteners—a 
quarter turn clockwise locks them fast — com- 
bined with their tremendous holding power, 
makes them ideal for a hundred and one 
applications. Floor panels, radiator grills, facia 
panels, engine covers, inspection panels — 
throughout the vehicle they guarantee immed- 
jate access and firm locking. 


DZUSB FASTENER EUROPE LTD FARNHAM FACTORY ESTATE, GUILDFORD ROAD, FARNHAM, SURREY 
Sales Agents in U.K > Thomas P. Headland Ltd.. 164-168 Westminater Bridge Road, London, 8.E.1 
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FASTENERS 


ELECTRIC 


engine test equipment 


For precision in their experimental work, Ford Motor Company Ltd., at their Rainham 
Works have installed three “ENGLISH ELectrRic’ 6,000 r.p.m. swinging frame D.C. dynamo- 
meters for engine testing purposes. For many years “ENGLISH ELectric’ has specialised in 
the manufacture of this type of engine testing equipment in which the developed engine 
power is converted to electrical energy by the dynamometer and its attendant motor genera- 
tor set and is fed back to the A.C. supply. This regenerative system in addition to avoiding 
the waste of engine power gives the tester precise control over the engine speed and load. 
The dynamometer can also be made to run as a motor at any time during a test for the 
measurement of hot friction losses. 


for precise experimental work 


THe ENGLISH ELECTRIC Company Limitev, House, Kingsway, Lonpon, W.C.2. 
Electrical Plant Sales, Stafford. 
ACCRINGTON 


PS. 22K6 
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Hold at 1020° 
for 10 seconds! 


From dark red to dazzling white, the 
colour of a heated material gives a 
rough and ready indication of its heat. 
Electro-heat is never rough but it 
is always ready—ready to bring the 
workpiece to an exact temperature for 
an exact period of time. And all the 
heat goes into the job, not into the 
surrounding atmosphere—which is one 
of the reasons why electro-heat is so 
economical for precise heat treatment. 


In every industry, for scores of 
applications, electricity means higher 
productivity. 


Electricity for Productivity 


Ask your ELecTRiciry BOARD for advice and 
information, or get in touch with E.D.A. They 
can lend you, without charge, films about the 
uses of electricity in industry. E.D.A. are also 
publishing a series of books on Electricity and 
Productivity. Titles now available are: Electric 
Resistance Heating, Electric Motors and Controls, 
Higher Production, Lighting in Industry, and 
Materials Handling. Price 8/6, or 9/- post free. 


lesued by the 
British Electrical Development Association 
2 Savoy Hill, London, W.C.2 
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WEATHER 
3 TYPE 
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of seal has 

special character- 

istics which deter- 

mine its suitability for 

a specific application. 

Temperature extremes, high 

shaft speeds and resistance to 

various fluids are amongst the 

many conditions of service which 

must be considered. As manufacturers of 

all types of seals in synthetic rubber, leather 
and felt, we are in a unique position to give sound 
advice based on the widest possible experience. 
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BRICO,were the pioneers and are today the 
leading makers of Chill Face Cast Iron Tappets, now used almost 
exclusively in the Motor Industry. The keynote of the successful 
production of this small, but important, component is control 
in all its aspects—control of the material specification—control 
of the depth of chill on the working face—control of the design 
to suit the operating conditions as well as the machining 
requirements. 


THE BRITISH PISTON RING CO. LTD., COVENTRY TEL. COVENTRY 89014-5-6 
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Thinking of buying 


a new vehicle ? 


Then it will pay you to think now about 
chassis lubrication—and (to have the Clay 
tom Mewandre Automatic syiiem fitted 
right from the start. 

Dewandre Automaic Chassis 
Lubrication pumps a constan’ supply of 
On to the vital points while your vehicle 
road, saves oi! and niaintenance 
fe. And makes a tremendous reduction 
if Ghassis wear. That's why cver 30,000 
Clayton Dewandre lubrication svstems are 
now in daily use. 

Write for descriptive leafic:. 


We further costs after 
lasts life of vehicle. 

Ne maintenance required--just keep the 
feservoir topped up. 

24 of 36-point Automatic svsiems available 
for short-run vehicles. 

44 ta 72-point Mechanical systems for long- 
distance vehicles. 


CLAYTON DEWANDRE 


AUTOMATIC GHASSIS LUGRIGATION 
KEEPS YOUR FLEET ON THE ROAD 


Titanic Works, Lincoln, England 
Telephone : Lincoln 1 1305-9 


Clayton Dewandre Co. Lid. 


Automobile Engineer, November 1956 


$5 


all lined andr 
with 


moulded brake linin: 


Fitted as standard equipment 
on these vehicles by 


ALBION MOTORS LIMITED 

THE AUSTIN MOTOR COMPANY LIMITED 
BRISTOL COMMERCIAL VEHICLES LIMITED 
COMMER CARS LTD = FODENS LIMITED 
LEYLAND MOTORS LTD © LONDON TRANSPORT 
SCAMMELL LORRIES LIMITED 
TRANSPORT VEHICLES (DAIMLER) LIMITED 
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Telephone : GROsvenor 6022 
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A Nation-wide chain of Depots 
to serve you: 

BELFAST 28067 

RIRMINGHAM 5 Midland 4655 
BLACKBURN 644] 

BRISTOL, 272)4 

CARDIFF 27026 


CARLISLE 21589 


* brake liner fade: 
Marked fall-off in the coefficient 
of friction between the brake liner 
and brake drum at high brake 
temperatures (and a thing of the 


past in vehicles fitted with the 


CHESTER 21260 

COVENTRY 64914 

DUNDEE 1728 

EDINHURGH | Centra! 4234 
GLABGOW C2 Central 4505 
HARROGATE 67056 

HULL 62072 

IPSWICH 923 

LEEDS 2006415 

LEICESTER 5260 

LEYTON Leytonstone 
LIVERPOOL Royal 5202 and 125] 
MANCHESTER 5 Mlackfriars 0506 
MIDDLESBROUGH 44576 
NEWCASTLE-ON-TYNE 2 42 and 27042 
NOTTINGHAM 4364 
SHEFFIELD 1 25629 
BOUTHAMPTON 21276 
STOKE-ON-TRENT 4402] 
WAKEFIELD 4571 

WIMBLEDON 4244/9 

Reput Ireland 

DUBLIN % Westiand Row, 66597 and (6518 


correct grade of DON), 


this is the liner 
that laid 


the ghost of 
“fade 


SMALL & PARKES LIMITED HENDHAM VALE WORKS «+ MANCHESTER 9 ~° London Office: 76 Victoria Street, S.W.1 


be /48 
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SAKE LINERS 

a woven or molded 

58 


CINCINNATI MILLING 


Automobile Novembcr 1956 


You will wish to learn more 
about this machine with its 
NEW HYDRAMECH 
TABLE DRIVE designed 
for both conventional and 


CLIMB MILLING. 


Write today 
for Catalogue No. M-1871-E to 
CHARLES CHURCHILL & CO. 
LTO., London, Birmingham, 
Manchester, Newcastle. 
on-Tyne or Glasgow 


PRODUCTION 
ACHINES LTD BIRMINGHAM 28 : 


a 


Oy you know 


the best when 


you seeit...% 


| 


sooner or later you buy 


HACK SAW BLADES - TOOL BITS | TOOLS 


PERMANENT MAGNET CHUCKS 
MAGNETIC TOOLS & ENGINEERS’ 
HAND & PRECISION TOOLS 


Made by James Neill & Co. (Sheffield) Led. and obtainable from all tool distributors 
UX3 
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PeTeWe 


Projection Form 
Grinding Machine 


Sales & Service for... 


DRUMMOND-ASQUITH (SALES) LTD., KING 
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DRUMMOND-ASQUITH 


ALL OTHER METHODS OF FORM GRINDING 


The new PeTeWe Projection Form Grinding Machine 
illustrated below represents the most advanced 
method of production by projection form grinding. 
The drawing, the workpiece and the grinding wheel 
are all observed on the same screen; the image of 
the grinding wheel being guided with the aid of 
large steering wheels, along the specified drawing 
(at 10, 20, 50 or 100 times magnification) and 
operational progress on the workpiece can be 
observed and checked. 

This PeTeWe machine is equipped with diascopic 
and episcopic light projection, permitting accurate 
single and quick grinding of form tools, gauges, 
cams, circular form tools, pressure rolls, dies, 
punches with or without shank, etc., in tungsten 
carbide or other materials with an accuracy of 
plus/minus 0.00008 in. 


Write today for full details of this machine which offers such 
outstanding opportunities to cut tooling costs and speed up 
manufacture of highly accurate tools and gauges 


the British Isles 


EDWARD HOUSE, NEW 5ST., BIRMINGHAM 
"Phone : Midland 3431 (7 lines) Also at LONDON ; ‘Phone Trafalgar 7224 (5 lines) and GLASGOW ; ‘Phone Central 3411 
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CONCENTRIC 


CORK SEATED 
TAPS 


for Motor Cycles and 
Industrial Engines 


A high standard of design, manufac- 
ture and finish ensures the first-rate 
efficiency of Enots Concentric Taps. 
Being cork-seated they are guaranteed 
100°, leak-proof, prices are moderate 
and deliveries are good. 


DETAILED INFORMATION OF THE FULL RANGE 


. can be found in our Leaflet of Concentric 
Taps and Filler Caps, No. CT 156 which will 
be gladly forwarded on request to :- 


BENTON & STONE LTD. 


ASTON BROOK STREET, 


BIRMINGHAM, 6. 
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512,800 MILES 


| 


1934 E.R.F. WITH ORIGINAL AXLES | 


STILL IN SERVICE WITH THE 
VICTORIA CARRYING Co. Ltd., NORTHWICH, CHESHIRE 


KIRKSTALL FORGE ENGINEERING LIMITED, LEEDS, 5 


Telephone: Horsforth 2821 
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AHEAD WITH DELIVERIES! 


Sentinel-Renault electro-mechanical 
unit heads are available in three sizes 
ranging from |4to 15 H.P. The motor 
is of the stator-rotor type. 


Drilling, milling, reaming, tapping, 
boring, spot-facing are some of the 
many operations accomplished with 
ease, and performed as a push-button 
controlled automatic sequence. 


The universal design of each head 
enables mounting slides of different 
lengths to be used to suit the job, 
and the heads may be mounted hori- 
zontally, vertically, or at inter- 
mediate angles. 


Ahead with deliveries—-and a head capable of a range 
of almost limitiess operations. The use of standard 
constructional parts such as columns and rotary tables, 
leaves fixtures and tooling only to be made to your 
specification. For this reason Sentinel can meet your 
special machine tool requirements very quickly. Sentinel 
machines ensure economy for the future, since, in the 
event of changed production schedules, many of the stan- 
dard parts may be incorporated in your new machine. 


Modern manufacturing methods at our Shrewsbury 
factory enable us to offer EX STOCK deliveries of 
units, to meet the demands of mass producers, as 
well as those of progressively minded batch-production 
concerns. 


SENTINEL (SHREWSBURY) LIMITED SHREWSBURY 
TELEPHONE SHREWSBURY 2011 TELEGRAMS SENTNOLL SHREWSBURY 


SS/22 
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\\ 
THE HOFFMANN MANUFACTURING CO. LTD, CHELMSFORD, ESSEX = 


SPRING WASHERS ° S-A-E. medium type. 


TOLEDO WOODHEAD SPRINGS LIMITED: SHEFFIELD 3 
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to precision-grind 
cylindrical parts: 
_ plain, tapered, 
‘shouldered, 
special form, 
multi-dia. 


B.S.A. design makes the adoption of the 
centreless grinding method—one of the 
fastest means of finishing cylindrical parts 
—even more advantageous. 

Refinements in the B.S.A. No. 4 machine, 
3” dia. capacity, include: extremely fine 
feed of the grinding wheel by micrometer 
head, and micro-controlled adjustment of 
the work base. The control wheel not only 
tilts for through-feed work, but swivels to 
allow fine angular correction and, although 
excessive wheel truing is thereby obviated, 
there is a separate truing slide for each 
wheel head. A related machine will take 
work up to 64” diameter. B.S.A. centreless 
grinding machines are deserving of full 
consideration. 


* ENGLAND 
Britain 
a CO.LTD. 
3079 
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diesel 
modern 


Cross-flow filter refitted 
with paper element. 


This new filter, tested under the most stringent service 
conditions, has increased the life of fuel injection 
equipment to which it has been fitted up to eight times 


that obtained with ordinary filters. This is because Down-flow filter refitted 
with paper element. 


cloth or felt filters types BFAr1P, BFAr1S, BFA11PS 


it is extremely efficient in removing the finest 
abrasive dust particles and thus in stopping wear. 


(a) Photomicrograph of fuel Now it is available for fitting to your existing C.A.V. 
(x100) as supplied. 


and BF11BS. Simple, inexpensive conversion kits are ) 


available, and the standard type of paper element is hy 

used for all. Consult your C.A.V. Service Agent— ‘. 
(b) Photomicrograph of fuel the conversion can save you money and the life 
(x100) after filtering with 


the new element. 


Fuel flow through the spiral 
of your equipment will be prolonged. V-form paper element. 


The World's Leading Manufacturers of 


FUEL INJECTION EQUIPMENT 


C.A.V. LIMITED, ACTON, LONDON, W.3 


AP194/823 
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“What part of father do 


[ wear out first ¢”’ 


I should say his nerves. 


Why 
Because they are not made of steel. 


Why doesn’t father have steel nerves 


They would have to be first-class 


steel to stand up to you ! . 


Such as LEF’s Bright Steel Bars, 


Wire and Strip, not forgetting 


Trubrite Stainless Steels 


ARTHUR LEE & SONS LTD. 


HEAD OFFICE AND WORKS TRUBRITE STEEL WORKS 
MEADOW HALL, NEAR SHEFFIELD 


of Shefficld 
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unrivalled experience and resources of the 
HEAT TREATMENT SERVICE 


at your disposal, 


A WEALTH $= EXPERT KNOWLEDGE... 


_.. lies behind every recommendation made 
by the ‘Cassel’ Heatetreatment Service. 

A complete rangc of salts and 

salt-bath furnaces is mamufactured 

to meet a wide variety 

of heat-treatment problems, 


The ‘Cassel’ Process offers 
these advantages? 


© Simple, effective control of 
carburising and neutral baths 


Uniform results easily obtained 


Excellent finish of treated parts 


No limitations on type of quench used 
High output for moderate capital outlay 


copie exambsation of 


after heat-treatment. 


further details to 
RIAL CHEMICAL INDUSTRIES LIMITED, 


LONDON, $.W.1. 
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ENGINEERS - DESIGNERS 


Save time, money 
and worr 


Water Pump Spindle, 

Flexible Roller Assembly (Solid outer race). 

Max Load Roller Bearing. 

Solid Roller Assembly (Solid outer and inner races). 


SPECIFY POLLARD Write for catalogue BRT/1053 if you are 
interested in Bali, Roller and Thrust Bearings. Catalogue RFX for Solid & 
Flexible Roller Bearings. Catalogue LTH/1650 T Equip and 
Plummer Blocks. Catalogue $L/2/55 Self-Labe Plummer Blocks. Catalogue 
BRM/55 Automobile and Tractor Repl ts, Catalogue CWFP/55 Clutch 
Withdrawal and Water Pump Spindle Bearings. Catalogue MAX/55 Max Load 
Roller Bearings. 


HEAD OFFICE 
FERRYBRIDGE, YORKSHIRE, ENGLAND 
Knottingley 2323. Grams. Balbearing, Knottingley. 
LONDON OFFICE. 6 ST. JAMES'S PLACE, 8.6.1. 


CANADIAN POLLARD BEARINGS LTD. 1109/8 Beever Holl Hil, 


Representatives and Agents throughout the... 
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‘O RINGs in 055-0521 sizes 


BRITISH STANDARD 1806-1955 


AVAILABLE FROM STOCK 


In addition :o these sizes, we are fully 

tooled for «ic entire British and American 
Standard ra: 

Aliso U-RINGS. BONDED SEALS, ‘SELOC’ 

RS, ‘STRUD' LEAKPROOF 

RUBBER, P.T.F.E. 


Seals 


church, Glos. Brochure on 
Tel. Tewkes | Grams; Dowtys Ashchurch Telex 
M of the DOWTY Group on request 
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How many double elephants 


Actual output of large finished prints is far more important to the 

busy print room than theoretical claims about maximum operating 

speeds. Viewed from this angle, the performance of the AZOFLEX 

Model 46/35 Combine Printing and Developing Machine is altogether 

outstanding, for it is capable of turning out prints at a rate well ins azoetex moDEL 46/35 
excess of 1,000 Double Elephants a day, year in and year out. — Synchronised printing and devclo- 
Exposure, development and print delivery are all synchronised for _ ping machine. Capacity: cut sheets 
an even flow of finished work and optimum quality is always ensured —_and rolls up to 42 in. wide. Printing 
because Azoflex is the only photo-printing process to apply the speed: from 2 ft. to 3 ft. per 
correct quantity of developer, irrespective of running speed. In — minute. Dimensions : height 58 in., 
addition, the process is free from unpleasant fumes and requires no 
For use with the Model 46/35 and other machines in the Azoflex 

range, there is a wide choice of high-quality Azoflex materials —— tnquires w 


Iford Limited 


designed to meet every photo-printing requirement At 


104 High Holborn, London, W.C.} 
ILFORD 


lelephone HOLborn Mol 


PHOTO-PRINTING MACHINES AND MATERIALS 
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How are 
you off 
for Springs? 


No. 700, 3 doz. Assor- No. 98A. 3 doz. As- 
ted Light Compres- sorted |” to 4” long, 
sion Springs 1" to 4” i’ to 7” diam., 19G 
long, 2210 188.W.G., to 15G 5/6 each. 
ito diam. 6/6 each. 


TERRY'S BOXES OF ASSORTED 
SPRINGS are just the job for your 
experimental department —a 
wonderful assortment of Com- 
pression and Expansion Springs 
... all sorts of lengths, gauges, 
diameters. The nine boxes we 
show are just a few from our 
range. Why not let us send you 
a full list—free? 


TERRY 


ASSORTED 
SPRINGS 


These Boxes of Springs can also be obtained at: 
LONDON 27 Holborn Viaduct 
MANCHESTER 279 Deansgate 
BIRMINGHAM 210 Corporation Street 


No. 757, Extra Light No. 388. gross As- 
Compression, | gross sorted Small Expan- 
assorted, to sion Springs i” to 
* to 2” long, 27 to 20 14°, 18G to 21G 
5.W.G 15/- each. 9/6 each, 


No, 758, Fine Expan- No, 466, 4 gross As- 
sion Springs. | gross sorted Smal! Expan- 
Assorted to i’, sion Springs to 14 
to 2° long, 27 to 20 long, 3/32° to 3/16" 
5.W.G. 15/- each. diam,., 21G to 24G 

6/6 each. 


N 


No, 1013, | gross No. 753. 3 doz. As- 
Small Coil Com- sorted Light Expan- 
pression Springs, 1” sion to diam., 
to 14” long, 3/32” to 2° to 6" long, 22 to 18 
ye” diam., 24G to 5.W.G, 10/6 each, 


6/- each, 


No, 1024, 

20 Compres- 
sion Sprin 

12” long 

to diam we 
for cutting into shorter lengths; and 30 The prices quoted are subject to the usual 
Expansions 14” to 12” long, 5/32” to §” trade discount. 

diam, 22G to 24/- each 


LAA A 


HERBERT TERRY & SONS LTD. REDDITCH, WORCS * SPRING MAKERS FOR 100 YEARS 
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TODAY'S PROBLEMS IN INDUSTRY 


Cutting Assembly Costs 


One of industry's big production costs is the assembly of component parts. It’s an important 
cost, expensive in time, in labour, and often in materials. In zine die casting, however, an 
answer has been found that combines economy with quality production. Take the 
component part shown here, for example. It forms part of a cone winder used in cotton 
spinning and consists of six zinc die castings. So accurate were the die castings that no 
machining was needed, except for tapping holes used in bolting the parts together. That 
means a big saving in assembly time, in labour costs, in waste. However complicated the 
shape, zinc die castings have clean and accurate surfaces. Justifiably this process is claimed 
to be the shortest distance between raw material and finished product. 


Write for list of members and publications describing the properties and uses of die castings to 


A} 


ZINC ALLOY DIE CASTERS ASSOCIATION 


34 Berkeley Square, London, W.1. Telephone : GROsvenor 6636 
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IN POWER TRANSMISSION 


PNEUMATIC CLUTCH-BRAKE 
ASSEMBLIES 


Suitable for presses, shearing mach- 
ines expanding and conctractin 
machines, forging machines and all 
heavy duty drives of frequent 
operations 


FLEXIBLE COUPLINGS 

a This Elliptical Rubber Buffer Flexible Coupling 
HIGH SPEED MULTIPLE Disc is extremely efficient. The two shafrs are free to 
CLUTCHES Le move axially and the shape and flexibility of the 
This design is particularly euicable for Rubber Buffers ensure that even pressure is 
machine and — exerced by each Driving Lug. Suitable for either 
inery running at high speed. The clutch direction of rotation. 
is very powertul for its size: it has a clean 
contour and Incorporates Compensat- 
ing feature which eliminates frequent 
adjustment 


4 


POWER TAKE-OFF 

CLUTCH ASSEMBLIES CLUTCH-BRAKE a 

Complete self-contained units for ASSEMBLIES 

Diesel and Petro engines to drive The illustration shows a pneu- 

all kinds of machinery. Range of matic Clutch-brake Assembly 

res to suit medium and large supplied for a 500 ton Forging 

powers and speeds machine, Duty 1,100 hip. at 
42 frequency 3-4 strokes 

per minute. 


ROTARY VACUUM PUMPS 


Two Stage Rotary Vacuum Pump. 290 C.F.M. 
displacement, 29.98 inches H.C. Full range of 
machines available up to 2070 C F.M displacement. 


ROTARY AIR COMPRESSORS 


Two Stage Rotary Compressors 
having a free air capacity of 1000 
CFM. at 100 sq. inch pressure 
Full range of machines available up to 
2070 displacement 


4 TURBO BLOWERS AND EXHAUSTERS 


Range available up to 7) Ib/sq. inch pressure and 
10 inches of Mercury Vacuum. 


WHITTAKER HALL & CO. (1929) LIMITED 


(Sole proprietors of R. S. Wittig & Co. (Compressors) Led.) 
RADCLIFFE, LANCASHIRE 
‘Phone: Radcliffe 2421-2 "Grams: Clutch, Radcliffe, Manchester 


London Office: 119, VICTORIA STREET, S.W.1 ‘Phone: Victoria 2612, 
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Father and Son 


Traditional skill underlying present modern 
methods——-a Midcyl foreman passes on the 
fundamental secrets of his craft to his son. 


: 


fittings count such 


... ask any motorist, whether he drives a revered veteran, the 
best car in the world, a track-tuned roadster or a home-made 
special. 

The most useful modern metal - Stainless Steel - is being used 
more and more for motor-car trim and fittings. Stainless Steel is 
ideal for the job, no peeling or chipping, no polishing, all it 
requires is a wash with warm soapy water and a rub up with a 
leather. 

if you simply use your car to take you there and back to see 
how far it is, Stainless Steel trim will turn you into a car-proud 
discriminating enthusiast. 


FIRTH-VICKERS STAINLESS STEELS LTD., SHEFFIELD. 
Telephone Sheffield 42051. 
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impact wrench 


SIZE 24 


Basically designed as a Nut Setting Tool, this Impact 
Wrench may be effectively used with the available 


Extra strong in design and 
construction this tool incorpo- attachments for screwdriving, tapping, drilling, 
rates longer normal working life ; 

grinding, wire-brushing or sanding. 


with minimum maintenance 


WRITE FOR LEAFLET |. W 202 


BALANCERS 
DRILLS - GRINDERS - IMPACT WRENCHES 


ROTARY SANDERS + RIGHT ANGLE NUT SETTERS 


RIGHT ANGLE DRILLS 


ARMSTRONG WHITWORTH & CO (Pneumatic Tools) LTD 
Main Sales Office: 40 BROADWAY WESTMINSTER LONDON swi 


Cable Address: ARMWHITOOL SOWEST LONDON Phone: WHitehall 5944 


Works: TYNEMOUTH ENGLAND Phone: NORTH SHIELDS 3ill Grams: ARMWHITOOL TYNEMOUTH 
1603 
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Apart from ordering .., 


. » » Ransome and Marles ball 
and roller bearings I never 
think about them. They are 
specified and fitted in so 
much machinery that 

I take their reliability 


for granted. 


Y 


arles Bearing Co.,Ltd. 


Newark-on-Trent, England 
Telephone: Newark 456 and Telex 47-306 
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With an Eaton 2-speed Axle it’s easy to make up time 
lost in traffic hold-ups! First there’s the improved 
acceleration you get because the doubled range of gears 
lets you select just the right gear, for once on the open 
road you go bowling along on an extra high gear 
without tearing the guts out of your engine. 

And of course you save all the time on fuel and engine 
wear, to say nothing of the 

comfort and ease of mind 

which comes from always 

being on top of the job. 


ld miociation with 
EATON MANUFACTURING COMPANY. CLEVELAND, OHIO, UGA. 
E.N.Y. ENGINEERING COMPANY LIMITED, LONDON, NLW.10 
RUBERY OWEN & COMPANY LIMITED, DARLASTON 
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DUTY 
\AONFOUNDERS 


HOUSING F 
COMMERCIAL VEHIC 
Weight, 59ibs. 


By courtesy of Dodge Bras. 
(Britain) Led. 


DARTMOUT! AUTO CASTINGS LIMITE 
SuMETHWiCK 40. BIR MI N 
Specialist: duty iron castings for the Motor Industry 
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AUTOMOBILE 
ENGINEER 


CONTENTS 


417 Editorial Engine Development 
COMMERCIAL VEHICLE 


EXHIBITION 


PAGES 418 To 455 


Engines Intensive development of small diesel engines 


continues 


Ther mostatically-controlled 


Carburation and Induction 


hot spots are by no means universally accepted 


Continued trends towards greater utility 


430 ‘Transmissions 


and simpler controls 


i 


COMMER AND KARRIER VEHICLES 
ARE NOW OFFERED WITH THIS 436 Suspension Review of new systems for passenger-carrying 
SMALL FOUR-~CYLINDER DIESEL 
ENGINE, DESCRIBED IN THE ° 
REVIEW OF THE COMMERCIAL vehicles 

VEHICLE SHOW 


Steering Wider adoption of air pressure and hydraulic 


power-assisted equipment 


Published the second Wednesday in every month 

by 1LipPFe & sons LimitTeD 442 Brakes Progress with disc brakes both of the transmission 
Dorset House, Stamford Street, London, S.E.1. 

Telephone + Waterloo 3333 (60 lines) and wheel types 

Telegrams + Sliderule, Sedist London. as 

The annual subscription inland and overseas 444 Electrical Equipment and Heaters Some new 
is £2 17s. Od. including the special number ed on 
Cenate and USA. 90-50 applications, and cab heating for goods vehicles 


Coachwork Glass fibre reinforced plastics components 


BRANCH OFFICES are arousing widespread interest 


Coventry - 8-10 Corporation St. 
Telephone - Coventry $210 456 Crankshaft Hardening Plant New Radyne induction- 
Birmingham 2 - King Edward House, New St. 
Telephone - Midland 7191-7 heated equipment for medium-rate or batch production 
Manchester 3 - 260 Deansgate 
Telephone - Blackfriars 4412 458 Current Patents A review of recent automobile 
Glasgow, C.2 - 268 Renfield St. 
Telephone - Central 1265-6 specifications 


NOVEMBER 1956 


VOLUME 46 NUMBER 11 
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After Man had learned that the placing of even the 
roughest logs between the ground and a heavy object 


vreatly eased the burden of moving it, it was not long 
before he realised that a smooth, barked log would move 
more easily still, and that the presence of juicy 
sap or even water would minimise skidding 
of the load on the upper side of the logs. 
Thus, in a primitive way, Man began to formulate the 
basic principles which govern the action of anti-friction 
bearings — roundness, smoothness and lubrication 
Modern refinements of the first two of these 
roundness and smoothness — are developed in 
every ACSIP’ bearing; lubrication is but one of 
the many aspects of anti-friction bearings on which 
recommendations are freely offered by 
Skefko's Technical Advisory Service 


THE SKEFKO BALL BEARING COMPANY LIMITED - LUTON - BEDS Ske 


THE MANUFACTURER OF SEARING TYPED BALL, CYLINDRICAL ROLLER, TAPER ROLLER SPHERICAL ROLLER 
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Editor J. B. Duncan 


Editorial Staff K. Garret, A.M.1.Mech.E, A.F.R.Ae.S.( Associate Editor) 


F. C. Sheffield 


DESIGN 


ENGINEER 


SpECULATION on the probable course of engine 
development is always both entertaining and useful. It is 
generally possible, by carefully tracing the path that 
developments have followed so far, and by extrapolation, to 
make a fairly accurate estimation of future trends. In 
studying these tendencies, it is necessary also to take account 
of the economic pressures that have influenced design in 
the past, and which are likely to be brought to bear in the 
future. 

A factor that has hitherto had a marked influence on 
passenger car development, and which is likely to continue 
to do so, is that in most, if not all countries, even the least 
expensive motor car is economically beyond the reach ot 
a large proportion of the population. As a result, effort has 
been directed continuously towards reduction of prime 
cost. This has been effected by attention to minute detail, 
and considerable pains have been taken to save small 
fractions of a penny. This trend towards greater pro- 
duction economy achieved by the drawing office is likely 
to continue, although so much has already been accom- 
plished that it is doubtful if progress in this direction can 
be spectacular. 

Such cheapening of the product has not been effected at 
the expense of either performance or reliability. In fact, 
persistent attention to both these aspects of design has 
resulted in marked improvement, and competition between 
manufacturers both in their own and in foreign countries 
has provided a stimulus. Again, with regard to either 
performance or reliability, the standard is already so high 
that it is difficult to see how any appreciable improvement 
can be obtained in the near future. 

In recent years, more and more attention has been 
devoted to weight reduction. Economy in this respect 
has the advantage that if judiciously achieved, it can lead 
to reduction in prime cost and fuel consumption, and to 
improved acceleration. There is probably much more 
that can still be done to save weight, and this trend is 
likely to continue, although it certainly will be more marked 
in commercial vehicle engines because operators of this 
type of vehicle are even more insistent than are private car 
owners in their demands for reductions in weight and fuel 
consumption. 

Improvement in mechanical efficiency has not received 
much attention and there would appear to be scope for 
advancement in this direction. In this aspect of design, 


as well as in weight reduction, improvement is only likely 
to be obtained by the same careful attention to detail as has 
There 


been devoted to the lowering of production costs. 
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Engine Development 


WORKS EQUIPMENT 


are innumerable ways in which friction losses can be 
reduced. For instance, some types of oil and water seals 
round rotating shafts give rise to greater friction losses than 
others. Water pumps can be improved to absorb less 
power, as also can fans. Careful investigation may show 
that certain types of bearing, although slightly more 
expensive than those more commonly used, might be 
attractive because they lead to greater economy of operation. 
A high proportion of friction losses in an engine occur, of 
course, between the piston and the cylinder bore. It 
would appear that there is scope for even more research 
to determine ways of reducing this friction. Recent 
advances in the technique of lubrication, such as the 
introduction of multi-viscosity oils, detergents and addi- 
tives, may well justify further developments in the engine 
mechanism. 

It is well known that features such as hemispherical 
combustion chambers can lead to improved performance in 
petrol engines, but the added expense of the rocker gear 
needed to actuate valves with these designs seems likely to 
continue to rule them out for the less expensive private 
cars. However, the current trend towards higher com- 
pression ratios might lead to a reconsideration of these 
aspects. Many other changes that can be made to reduce 
weight and increase performance are also out of the 
question because of the increased cost they entail. 

So far as diesel engines are concerned, the currently 
accepted type of injection pump is likely to be replaced in 
many applications by the distributor type, which, of 
course, is less expensive. There is still room for improve- 
ment in injection characteristics. 

Design for ease of servicing is an aspect that calls for 
more thought. Fach new model sets a completely 
different set of problems and unless careful attention is 
devoted, during the design stages, to the servicing aspect, 
complaints and loss of good-will are inevitable. 

The impact that the gas turbine will have on road trans- 
port is still an unknown factor, Experience with this type 
of engine is limited and it is not yet possible to discern 
trends that will provide some guidance as to its future 
development. However, it seems likely that it will be a 
long while before gas turbine powered road vehicles will be 
introduced commercially on a large scale. Most of the 
development so far undertaken has been devoted to power 
units for the more expensive passenger cars. The free- 
piston engine shows promise for application to both com- 
mercial vehicles and private cars, but this type tends to be 
less efficient as its size is reduced. 
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COMMERCIAL 


Engines 


VEHICLE 


Intensive Development of Small Diesel Engines Continues 


r 

Tue 1956 Commerciat Motor Show has not revealed 
any trends in engine development that were not previously 
apparent, All the new engines are of orthodox design and 
technica! discussion of them has, therefore, to be confined 
to points of detail. For example, the new light diesel 
engine in the Commer and Karrier vehicles can hardly 
arouse the same technical interest as the opposed-piston 
two-stroke engine, introduced by the Rootes Group two 
years ago. This, however, is not adverse criticism of British 
manufacturers of commercial vehicle engines. Design 
changes, no matter how interesting they may be technically, 
must be introduced only when they can be justified on a 
sound economic basis. 

There were more foreign exhibits than two years ago, but 
the number, nevertheless, was smal! and there is nothing to 
suggest that British engines are not holding their own 
successfully. The United States was represented by two 
Willys Jeeps, both powered by petrol engines; France by a 
motor coach with a Hispano-Suiza diesel engine. The 
exhibits from Germany, Sweden, Czechoslovakia and 
Holland are discussed later in this report, but none of these 
units reveals any important new development. 

Two of the foreign engines were of the air-cooled V- 
layout, Of these, the German design was represented by 
one of e range of engines. Air-cooled units have several 
advantages, such as rapid warming-up, simplicity of cylinder 
design, and absence of freezing-up problems in cold weather, 
80 it is perhaps for regret that there is no British vehicle 
powered by an air-cooled diesel. It can be argued that 
the orthodox, water-cooled, in-line designs of British origin 
have lent themselves more readily to conversion to horizontal 
installation, and that conservatism has been a fruitful 
policy, Nevertheless, it is to be hoped that the possibilities 


of a small air-cooled diesel engine for an all-climate tractor, 
say, will be given more attention. 

Horizontal engine installation appears to be increasingly 
popular, although the number of power units specifically 
designed for this layout has not increased. In the past, 
horizontal units have in most instances been developed from 
existing vertical designs, but the current tendency is to bring 
out new engines in both forms. Some manufacturers have 
obtained greater power by increasing the bores of their 
existing designs. One has adopted wet cylinder liners to 
permit the greatest possible amount of power to be obtained, 
from the engine space available, without sacrificing reliability. 

More supercharged engines might have been expected, 
but there seems to be considerable hesitancy in adopting this 
means of increasing engine power. The reason for this may 
be that hitherto there has not been any supercharger really 
well suited to transport applications. If so, the availability 
of the Wellworthy-Ricardo piston type supercharger, despite 
its more elaborate construction, possibly will have changed 
the situation in two years’ time. German Eberspacher 
turbochargers are used by three different manufacturers 
who exhibited at the Show. The light weight and com- 
pactness of this unit makes it more suitable than most for 
transport engines. 

For power units with swept volumes of three litres and 
more, the open combustion chamber continues to be favoured 
by British manufacturers, the most popular form being a 
toroidal cavity in the piston crown. An exception is in the 
Perkins range, where a swirl chamber is used in units up to 
54 litres. On the small, high-speed engines, a swirl chamber 
in the cylinder head is generally used. No new two-stroke 
diesel engine has been produced, though the existing designs 
of this type appear to be popular. The availability of the 

Wellworthy-Ricardo supercharger 
might be an inducement to a fresh 
assessment of two-stroke poten- 
tialities. 

In spite of the continued incursion 
of the diesel engine into the light 
transport field, the petrol engine is 
still by no means routed from the 
medium range; in fact, petrol en- 
gines are still offered in vehicles of 
up to 10 tons payload. No doubt, 
much of the demand for petrol 
engines comes from overseas, where 
because of lower fuel costs, there is 
no justification for the expenditure 
of extra capital for purchase of a 
diesel engine. But, even in the 
British Isles, there will continue to 
be a demand for petrol engines for 
applications where the annual mile- 
age is low. A case in point is the 


The new 2.26 litre diesel engine for the 
Commer and Karrier light commercial 
vehicles has a distributor injection pump 
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installation of a Rolls-Royce petrol engine in the new Dennis 
fire-engine chassis. 

In view of the variety of engine types for which a theoreti- 
cally sound case can be made out, we cannot but be impressed 
by the extent to which the four-stroke, in-line, water-cooled 
unsupercharged diesel engine dominates the British scene. 
There are some supercharged engines, a few two-stroke units 
and one opposed-piston engine. There is neither an air- 
cooled engine nor a V-type unit. 

The gas turbine has not yet been introduced in the com- 
mercial field; in fact, greater efforts seem to have been 
directed towards its application to passenger cars, despite the 
fact that the case for its use in commercial vehicles appears to 
be much stronger. Although in the commercial vehicle 
field, the gas turbine has to compete with the highly 
economical diesel engine, whereas in cars it is competing 
with the petrol engine, the gas turbine is particularly 
suitable where large power output is required from a unit 
of low weight. It is therefore reasonable to assume that the 
gas turbine would be more readily applied as a power plant 
for heavy earth-moving equipment than for a medium- 
size saloon car. 

The free-piston gas generator engine has also made its 
debut in the passenger car field, although, here again, it 
would appear that its application to commercial vehicles 
would have been easier. A small free-piston gas generator 
combined with a free-turbine might be developed to give a 
lower fuel consumption than the diesel engine, and it has the 
high starting torque of the ordinary gas turbine. However, 
the need to accommodate large compressor pistons means 
that the engine cannot compete with the gas turbine so far 
as compactness and lightness are concerned, and it is 
unlikely to equal the diesel engine in simplicity and reliability 
of operation. 

The free-piston gas generator engine is, in effect, a super- 
charged, two-stroke diesel unit, in which all the diesel shaft 
power is used to drive the supercharger, while the output 
to the transmission is obtained entirely by passing the 
exhaust gases through a turbine. This concept suggests 
another type of compound engine, namely a two-stroke 
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Left: Right-hand side of the 2.26 litre diesel engine for the Commer and 
Karrier vehicles, showing the arrangement of the inlet and exhaust 
manifolds and the starter 


Above: The B.M.C. 2.2 litre diesel engine has the same type of combustion 
chambers as are employed in the engine on the left 


It is of interest to compare the Standard 2.1 litre diesel engine, illustrated 
below, with the unit employed by the Rootes Group 
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diesel engine, whose power is absorbed by its rotary super- 
charger, and which delivers the exhaust gases under pressure 
to a free-power turbine. Such an engine would eliminate 


the bulky compressor pistons of the free-piston engine, but 
would require a crankshaft and a step-up gear for driving 
the supercharger, and starting would present some difficult 
problems. 

The amount of work required before a reliable evaluation 


can be made of the economic importance of radically new 
designs is formidable. Nevertheless, we must hope that it 
is not so great as to deter our leading manufacturers from 
carrying it out, Only in this way can technical supremacy 
in the future be ensured. 


Rootes 

A new high-speed, four cylinder diesel unit has been 
introduced by the Rootes Group, for use in some Commer 
and Karrier vehicles. It has a Ricardo Comet Mk III com- 
bustion chamber, conventional dry cylinder liners and a 
C.A.V, distributor type injection pump. This pump, 
which is an innovation for British commercial vehicle 
engines, incorporates a variable-speed hydraulic governor. 
It is driven through an intermediate gear from the camshaft. 

The bore and stroke of the engine are 34in and 4in 
respectively, giving a swept volume of 2,260 cm® (137-9in*). 
Its compression ratio is 20:1, The unit develops 54 b.h.p. 
at 3,000 r.p.m. and gives maximum torque of 97-5 lb-ft at 
2,100 r.p.m. Three shell type, main bearings carry the 
crankshaft. The chain drive to the camshaft has a hydraulic 
tensioner, the oil for which is supplied from the front 
bearing. Since the combustion chamber design is similar 
to the B.M.C, 2:2 litre engine, and the layout of the compo- 
nents is much the same as the Standard 2:1 litre unit, 
illustrations of all three engines are shown for comparison. 
The Commer two-stroke engine, with six opposed pistons, 
which was introduced in 1954, powers a Commer 7 tonner 
and a Commer 10 ton tractor. 


Meadows 

Henry Meadows Ltd, have extended their range by the 
addition of four new oil engines. Two of them, the 6DC 500 
vertical six-cylinder engine and the 6HDC 500 horizontal 
version, are developments from the four-cylinder 5-43 litre 
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Left: The Meadows 6DC500 engine is a six- 
cylinder 8.14 litre unit, developed from the 
4DC330 four-cylinder model 


Right: A number of minor design modifi- 

cations have been incorporated in the Perkins 

R6 (V) 5.56 litre engine, the Mark Il version 
of which is illustrated 


engine, which has been in service for several years. The 
four cylinder unit, of course, is fitted as a vertical engine in 
the Guy Warrior 8 ton goods vehicle and horizontally in 
the Warrior underfloor-engined chassis. 

Like their forerunner, the two six-cylinder units have 
direct fuel injection with multi-hole fuel injectors. Toroidal 
combustion chambers are incorporated in the piston heads. 
A compression ratio of 16: 1 has been adopted, and the bore 
and stroke are both 120 mm. The cylinder heads are made 
in three separate sections, each of which covers two cylinders, 


This illustration shows the timing drive of the Meadows 4DC330 engine. 
The arrangement on the 6DC500 unit is similar 
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thus making for even pressure on the cylinder head joint. 
Valve seat inserts are used for the inlet and exhaust valves. 
The exhaust valves are Stellite-faced, and unmasked inlet 
valves are employed. An integral cylinder block and 
crankcase design has been adopted, and wet type liners are 
fitted. 

The crankshaft is carried in seven main bearings, and 
provision is made for full power take-off at the front end, 
The fuel pump is gear-driven from the rear of the engine in 
both the vertical and the horizontal versions. A maximum 


of 135 b.h.p. at 2,400 r.p.m. and a maximum torque of 


346 lb-ft at 1,400 r.p.m. are quoted for both units. The 
swept volume is 497 in*; hence the designation “500”. At 
maximum power and maximum torque, the fuel consump- 
tions are stated to be 0-43 and 0 38 Ib/b.h.p.-hr respectively. 
Normally a pneumatic governor is fitted to the fuel pump, 
but alternatively cither a hydraulic or a mechanical governor 
can be used if required. The engines are intended for goods 


Leyland 0/900 engine sectioned to show the 
gear-driven camshaft and long push rods 
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vehicles in the 12~14 tons payload class and for large coaches 
and public service vehicles. A vertical engine has already 
been installed in a Rowe Hillmaster 9 ton goods vehicle, 
and the Hillmaster passenger vehicle has been equipped 
with the horizontal unit. 

Both the other new Meadows engines also have six 
cylinders. They are devc'oped from the existing 10 35 
litre six-cylinder unit. The 6HDC630 is the horizontal 
version of this engine, whilst the 6DCS630 is, like its pre- 
decessor, a vertical turbocharged version. Direct injection 
into toroidal cavities in the piston heads is again used. The 
bore and stroke are both 130 mm. _ In contrast to the 500 
class, the 630 engines have dry cylinder liners, and the 
cylinder head is made in two interchangeable sections, each 
of which covers three cylinders. Both units have a capacity 
of 630in*, that is 10 35 litres, and a compression ratio of 
16:1. Many major components are interchangeable be- 
tween the two new units and their predecessor, The 
horizontal engine has the same output as the vertical one, 
that is, 130 b.h.p. at 1,900 r.p.m. and a maximum torque 
of 420 lb-ft at 1,000 r.p.m. It is intended for underfloor 
installation in goods vehicles of up to 16 tons payload, and 
for the largest stage-service vehicles. 

An Eberspacher turbocharger, manufactured in Germany, 
is fitted to the supercharged engine. It increases the power 
output to 185 b.h.p. at 1,900 r.p.m., and the maximum 
torque to 540 Ib-ft at 1,300 r.p.m. The power is thus 
increased by over 40 per cent for a relatively small increase 
in size and cost. To meet servicing requirements, there is 
an exchange scheme, whereby the turbocharger can be 
replaced after 30,000 miles of operation. The engine 
exhibited had been extensively tested in Germany and will 
shortly be installed in a vehicle of about 20 tons gross weight 
for road testing. It is to be expected that, because of the 
low inertia of the rotating components of this turbocharger, 
a rapid engine-response to increase in load will be obtained, 
The blower is of the centrifugal type, exhaust-driven by an 
inward-flow, radial turbine. The bearings are water- 
cooled and lubrication is independent of the main system. 


Perkins 

A new version of the Perkins six-cylinder, 5-5 litre, R6 
vertical engine has been introduced. It incorporates a 
considerable number of modifications but retains the basic 
design of the earlier engine. The new engine is designated 
the R6(V) Mark II. It develops 104 b.h.p. (gross) at 2,500 
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r.p.m. and a maximum torque of 240 !b-ft at 1,600 r.p.m. 
The swept volume is 340 in*, and the compression ratio is 
175:1. The bore and stroke are 4in and 44in respectively. 
As is usual in the Perkins designs, the combustion chamber is 
incorporated in the cylinder head and features a spherical 
chamber connected to the main cylinder by a fairly wide 
passage. Each fuel atomizer has two sprays, one of which is 
directed into the spherical chamber and the other into the 
throat. 

The design modifications introduced include a new fuel 
pump and exhauster coupling, in which the coupling disc is 
made from an asbestos fibre based material, impregnated 
with coarse graphite. The dimension between the central 
hole and the slots has been increased, and the coupling should 
have greater ‘strength and wear-resistance. To improve 
water circulation, the diameter of the holes in the copper and 
asbestos cylinder head gasket has been increased and all are 
now beaded. Location of the gasket has been made more 
positive by reducing the diameter of two of the stud holes. 
The exhaust valves are now made from KE 965 with 
chromium plated stems, Stellited tips and seating faces, and 
a polished fillet under the head. Modifications have been 
made to the timing case and cover to accommodate an 
improved chain tensioner and to give better lubrication. 
Both the size and speed of the oil pump have been increased 
to give a greater oil flow; the relief valve is also larger and is 
therefore in a different position. A bigger oil filter, with an 
increased by-pass relief valve setting, has been used and the 
oil seal at the rear of the crankshaft has been redesigned. 
An automatic altitude control is now available as an optional 
extra for restricting the maximum fuel setting at increased 
altitudes. 


Leyland 

Leyland Motors Ltd, showed their new 15 litre engine, 
which is a six-cylinder 900 unit of 926-2in* capacity. It has 
a bore of 5-5in and a stroke of 6-5in. The engine develops 
maximum power of 200 b.h.p. at 1,800 r.p.m. and maximum 
torque of 658 Ib-ft at 1,000 r.p.m. A Leyland toroidal 
combustion chamber is incorporated in the piston crown, and 
four-hole fuel injectors of Leyland manufacture are em- 
ployed. The compression ratio of 15:1 is slightly less 
than that of the 600 engine, which is 15-75: 1. There are 
two identical cylinder heads. Each covers three cylinders 
and has renewable valve seat inserts and valve guides. Wet 
liners are used instead of the dry type commonly employed 
on Leyland engines. It is claimed that these wet liners are 
particularly easy to remove and_ replace. 
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Fan blades with a large chord, and gear drives for the timed components 
are features of the Thornycroft JR6, 4.2 litre engine 


A torsional vibration damper is fitted externally. The 
camshaft and fuel pump are driven from the front of the 
crankshaft, through helical gears. A right-angle helical gear 
pair drives the oil pump from the camshaft. This pump 
feeds the lubricant to a by-pass filter of the centrifugal type. 
The C.A.V. fuel pump houses a mechanically-operated 
governor, which controls the rack from an idling speed of 
400 r.p.m. up to maximum speed. This powerful engine 
is supplied in vertical form for use in heavy transport 
vehicles, tractors, and earth-moving equipment. Also at 
the Show was a horizontal version for use in British United 
Traction railcars. 

Another Leyland exhibit of particular interest was the 
Atlantean double-decker bus, with a Leyland 0/600 diesel 
engine at the rear. This engine is vertically mounted with 
its crankshaft parallel to the axle. It is readily accessible 
through large hinged doors. There are two special features 
that are not embodied in the prototype, but which may be 
incorporated at a later stage. First, the engine fan can be 


In the Leyland Atlantean bus, with 

its engine transversely-mounted at 

the rear, the radiator is installed 
over the pearbox 
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used either to force fresh air through the radiator into the 
saloon or to extract air from the saloon and discharge it to 
the atmosphere, or recirculate it into the saloon. The 
second feature, which will be greatly welcomed by many 
road-users, is the discharge of the engine exhaust through 
a vertical pipe emerging from the roof of the vehicle. 

The Albion EN287 engine is similar to the previous EN286 
engine, but the bore has been enlarged from 4}in to 4}in. 
This four cylinder unit has a stroke of 5jin. The increase 
in bore has changed the power rating from 75 b.h.p. at 
2,000 r.p.m. to 93 b.h.p. at 2,200 r.p.m. 


Thornycroft 

The new Thornycroft JR6 and 
QR6 oil engines were displayed at 
the Show in Swiftsure and Trusty 
vehicles, which have gross weights 
9 tons and 24 tons respectively. 
The JR6 is a vertical, six-cylinder 
unit of 252in* (4°18 litres) capacity. 
It develops 80 b.h.p. at 2,600 r.p.m. 
and maximum torque of 184 lb-ft at 
1,600 r.p.m. The cylinder dimen- 
sions, 3fin bore and 4}in stroke, are 
the same as for the TR6 engine. 
However, the performance is con- 
siderably improved, partly by the 
increase in engine speed. Direct 
injection and toroidal combustion 
chambers are again used, and the 
compression ratio is 16:1. The 
QR6 engine is also of the six- 
cylinder, direct injection, vertical 
layout. It has a capacity of 9:83 
litres, a bore of 4-75in and a stroke 
of 5-65in. Maximum power output 
of 130 b.h.p. is developed at 2,000 
r.p.m. and maximum torque 
430 lb-ft at 1,200 r.p.m. As on the 
smaller engine, dry cylinder liners 
and a toroidal combustion chamber 
are employed. Also exhibited was 
a Thornycroft Big Ben chassis of 
34 tons gross weight, powered by an 
11-3 litre six-cylinder, KRN6 engine. 
This unit is fitted with an Eber- 
spacher turbocharger and is rated 
at 200 b.h.p. 


Turner 

A Turner two-stroke, three- 
cylinder oil engine has been designed 
for installation in conjunction with 
the Manumatic control. This is the 
first application of the Manumatic 
system of two-pedal control to an 
oil engine. Since, in this system, 
the clutch and throttle are operated 
by vacuum servo units, a source of 
vacuum is required. With petrol 
engines, this source is the induction 
manifold. However, on the Turner 


Right : On this Turner three-cylinder, two- 
stroke diesel engine, the vacuum pump for 
the Manumatic control is installed beside 
the fuel pump. Theclutch servo is mounted 
on the gearbox 
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engine, the vacuum is obtained from a simple rotary-vane 
pump, of Turner design, which is coupled directly to the 
fuel injection pump. The Manumatic system requires 
rapid engine response to throttle movement and the direct 
mechanical governing and fuel control of this engine there- 
fore make it particularly suited to this system. 


Daimler 

The Daimler CD650, vertical six-cylinder engine and its 
horizontal version, the D650H, are now available as separate 
units: hitherto, they were available only in the Daimler 


of Above; Thornycroft turbocharged 11.3 litre engine installed in the Big Ben export chassis 
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chassis. The engines have direct injection and two inter- 
changeable cylinder heads, each covering three bores. The 
fuel pump and camshaft are gear driven from the rear of the 
crankshaft. Both engines have a capacity of 10-6 litres and 
deliver 150 b.h.p. at 2,000 r.p.m. 


Miscellaneous features 
The British Motor Corporation range of oil engines, com- 


prising the 2 2, 3-4 and 5:1 litre engines, continues unaltered 
and the group now manufactures all its oil engines. Vehicles 
of 1 ton, 14 ton, 4 ton and 5 ton payload are offered with the 
alternatives of petrol or oil engines, but the 7 ton vehicles 
are supplied only with the 5:1 litre oil engine. 

There is nothing new to report on the Rolls Royce series C 
oil engines, which have been but little changed. Their 


On the Deutz Vi2 air-cooled engine, a gear-driven 
axial flow fan is incorporated for cooling 


The Daimler 10.6 litre, Sin bore and Stin 
stroke, engine equipped with a fluid 
flywheel 


basic cylinder dimensions are 5jin bore and 6in stroke. 
Four-, six- and eight-cylinder vertical, or in-line, units are 
made, cither supercharged with a Roots type blower or 
normally aspirated. Since the engines were designed for 
supercharging, the normally aspirated versions are much 
derated. ‘The six- and eight-cylinder engines are also avail- 
able in horizontal form for underfloor mounting, and 
emphasis is placed on the way in which components and 
accessories can be mounted in various ways to suit different 
installations and to facilitate maintenance. 

The Ford four-cylinder, direct injection diesel engine is 
still in production and is available in the 4 ton vehicle as well 
as in the 3 ton one. This 3 6 litre engine develops a maxi- 
mum power of 60 b.h.p. at 2,400 r.p.m. It has a compression 
ratio of 16:1. The four-cylinder petrol engine alternative 
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has the same capacity, bore and stroke, but develops a 
maximum power of 70 b.h.p. at 2,800 r.p.m. 

Alternative petrol or diesel engines are offered for the 
Bedford range of vehicles from 25 cwt up to 10 ton payload. 
The diesel units are the Perkins four- and six-cylinder 
engines. Only on the light vans is the petrol engine fitted 
as standard. The A.E.C. range of six-cylinder oil engines, 
comprising the 7 7, 9-6 and 11-3 litre engines in vertical or 
horizontal form, is continued. These were described in 
detail in the October 1954 issue of Automobile Engineer. 


Germany 

Germany was represented by Volkswagenwerk G.m.b.H., 
who exhibit their well-known van, and by Magirus Deutz. 
Klockner Humbolt Deutz A.G. can be traced back to its 
foundation in 1864 by Otto and Langen, later they transfered 
their interest from gas engines to petrol engines, and then to 
diesel engines. Manufacture of diesel engines was begun 
in 1900, but the first air-cooled diesel was not run until 1942. 
Deutz claim to be the largest manufacturer of air-cooled 
diesel engines, and produce a large range all with the same 
basic cylinder design. The forms available are a four- 
cylinder in-line engine, a V6, a V8 and a V12 unit. The 
V12 engine, which is the latest design, was on display at the 
Show. 

The whole range are of the four-stroke, overhead valve 
design, with a grey cast iron pear-shaped swirl chamber 
cast in each aluminium cylinder head. A glow plug is 
mounted beside the fuel injector at the top of the swirl 
chamber. The valve guides and seats are of cast iron. All 
the cylinder heads of the range are interchangeable both on 
each engine and between engines of different form. Inter- 
changeability is also a feature of the cylinder barrels, pistons, 
valves and injectors. In all, there are 97 parts that are 
common to the whole range. The cast iron cylinder 
barrels are individually constructed, and each is fixed to the 
crankcase by four, long bolts, which also serve to secure the 
cylinder head to the barrel. 

On the V-engines, a single camshaft is carried between the 
cylinders. At its rear end is a helical gear, which drives a 
long shaft that drives the axial-flow cooling fan at the front 
of the engine. This fan delivers air into the space between 
the two banks and thence out between the cylinders. All 
the cylinders have a bore of 110 mm and a stroke of 140 mm, 
giving a capacity of 1°33 litres each. Therefore, the total 
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capacity of the twelve-cylinder engine is 16 litres. For 
automotive applications, the rating of this engine is about 
250 b.h.p. at 2,300 r.p.m. and the maximum torque is 


666 lb-ft at 1,200 r.p.m. 


Czechoslovakia 

Another V12 air-cooled engine was shown installed in a 
Tatra truck of 10 tons payload. This direct injection 
engine is slightly smaller than the Deutz unit. It has a 
capacity of 14-825 litres and a rating of 180 b.h.p. at 1,800 
r.p.m. The bore and stroke are 110 mm and 130 mm 
respectively and the compression ratio is 165: 1. A five- 
hole injector discharges into a toroidal cavity in each piston 
head. Separate cast-iron cylinder heads and barrels are 
employed and are secured to the crankcase by four, long 
bolts, as on the Deutz engine. They are interchangeable 
The crankshaft is made up in several sections, screwed 
together. Each section is an iron casting, and the assembled 
shaft is carried in seven roller bearings. The cooling 
arrangements differ from the Deutz engine in that two axial 
fans are used, belt-driven from the front of the crankshaft. 
If required, the engine rating can be increased to 220 b.h.p. 
at 2,200 r.p.m. A six-cylinder in-line engine, which is, in 
effect, half the V12 engine, is also produced. 

Another Czechoslovakian exhibit was a Skoda truck of 
10 ton payload, in which was installed a six-cylinder water- 
cooled power unit of 11-8 litres capacity. The engine, 


Above: Twin exhaust manifolds are connected to the Eberspacher turbocharger on this Volvo 9.6 litre engine 


Below: Two axial flow fans are employed for cooling the Tatra V/2 air-cooled engine; in each assembly is 
housed a dynamo. Both the fan assemblies and the air compressor are belt-driven 
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which has recently been introduced, was not on view, but 
is of the vertical, in-line layout and has direct fuel injection. 
The unit develops 170 b.h.p. at 1,900 r.p.m., and has a 
compression ratio of 16°5: 1. 


Sweden 

Sweden, exhibiting for the first time at the Show, was 
represented by Volvo A.B. Direct injection, toroidal com- 
bustion chambers and wet cylinder liners in an integral 
cylinder block and crankcase are the Volvo 
engines, which are conventional six-cylinder, in-line, water- 
cooled designs with overhead valves. The 9-6 litre unit has 
a bore of 120-65 mm and a stroke of 140 mm, and its com- 
It can be used in either the super- 
forms. The normally 


features of 


pression ratio is 17: 1. 
charged or normally aspirated 
aspirated unit delivers 150 b.h.p. at 2,200 r.p.m. with a 
torque of 428 Ib-ft at 1,100 r.p.m. When fitted with the 
Eberspacher turbocharger, the engine develops 185 b.h.p. at 
2,200 r.p.m., and the torque is 527 lb-ft at 1,400 r.p.m. 
The weight of the turbocharger unit, with its water-cooled 
bearing housing, is 66 lb. Two interchangeable cylinder 
heads are employed. They are equipped with Stellite-faced 
exhaust valves, with hard-chromium plated valve stems, and 
they have steel valve seat inserts. 


Holland 

Holland, also exhibiting for the first time, was represented 
by Van Doorne’s Automobielfabrick N.V., generally 
abbreviated to DAF, of Eindhoven. DAF install oil 
engines of Leyland and Perkins design in their vehicles, but 
a DAF petrol engine is also available. The oil engines are 
the Perkins P6 unit, and the Leyland 0/350, six-cylinder, 
5-76 litre engine, which is rated at 105 b.h.p. at 2,400 r.p.m. 
At present both are exported to Holland, but an agreement 
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Above : Angular adjustment of the new Metalastik fuel 
pump coupling is made by slackening the locking bolt 


Left: The M.1.R.A. test installation for measurement of 
the torques required to drive the fuel pump, valve gear 
and other auxiliaries 


has been concluded between DAF and Leyland, whereby 
the 0-350 engine will be manufactured under licence in 
that country. 


M.LR.A. 

The part played by the Motor Industry Research Associa- 
tion in providing basic information by undertaking carefully 
controlled experiments is illustrated by their demonstration 
of an engine rig for the investigation of the lost horse power 
of a diesel engine. There are several ways of measuring lost 
horse power. One is to measure the indicated and brake 
horse powers and to take the difference. The principal 
difficulty experienced with this method is the measurement 
of the indicated horse power sufficiently accurately. On the 
other hand, a disadvatage of the motoring method is that the 
various components that make up the total lost horse power 
vary according to whether the engine is developing power or 
is being motored. Extrapolation of the curve of fuel con- 
sumption plotted against b.h.p. provides only an approxi- 
mate measure of the lost horse power. What is really 
required is an accurate measurement of the separate compo- 
nents, and the M.I.R.A. rig shows how an engine can be 
equipped with instruments to measure the power absorbed 
by the fuel injection and lubricating oil pumps, the camshaft 
and valve gear. Two special gear wheels, fitted with strain 
gauges, are introduced into the drive, so that the torque 
transmitted can be measured continuously under normal 
running conditions. 


New coupling for fuel pumps 
An interesting new type of coupling, for diesel engine fuel 
pumps and similar applications, has been developed by 


Metalastik Ltd. This design is based on the trailing link 
principle and has been developed to avoid the need for 
accurate fuel pump alignment. It has been thoroughly 
tested and has been found to be capable of accommodating 
dyin parallel misalignment, 2 deg angular misalignment and 

4in end float. The maximum retardation in timing is 
less than } deg and it is claimed that noise and wear are less 
than are obtained with more conventional couplings. So 
far, the tests have included over 3,000 hours running at 
1,400 r.p.m. with maximum misalignment. 

Metalastik have also developed a chain damper for fitting 
to the tension side of timing chains to prevent noise and wear 
due to excessive vibration. The damper is simply a steel 
shoe faced with a hard rubber compound, which bears 
directly on the chain. 
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Carburation and Induction 


Thermostatically-Controlled Hot Spots Are by No Means Universally Accepted 


Tix incursion of diesel engines into the field of application 
for the spark ignition types has not maintained its original 
impetus, but nevertheless continues. The most recent step 
in that direction is the adaptation by the Rootes Group of a 
2:26 litre four-cylinder diesel engine for commercial vehicle 
use, but in the main, the petrol units of smaller capacity still 
appear to be holding their own. A big factor in the resistance 
to the diesel challenge is the ready application of the petrol 
engines, produced in large quantities by the great motor car 
manufacturers, to commercial vehicles. The great majority 
of petrol engines are of the order of 800 to 2,300 cm* swept 
volume, but even those in the 4,000 cm® class can be adapted 
with little modification for commercial vehicle use. In the 
United States, similar trends are evident: manufacturers 
are installing the motor car power units, many of them V8 
types, in their commercial vehicles. However, petrol is 
cheaper in America, so diesel engines are employed mostly 
in very heavy vehicles. 

Since the previous Commercial Show there have not been 
any startling developments in fuel systems, either from the 
carburation or induction aspects, among the large numbers 
of petrol engine vehicles exhibited. As before, the design of 
carburettor overwhelmingly favoured for commercial work 
is the open-choke pattern. Most are downdraught units, 
but among the few exceptions are the new Morris J2 light 
van, equipped with B.M.C. 1,498 cm® four-cylinder engine 
incorporating a Solex horizontal carburettor. The decision 
to use this carburettor layout was doubtless dictated by the 
small space available in the close fitting internal bonnet. 

Owing to the continual trend towards the lowering of 
bonnet lines, existing designs of downdraught carburettors 
have for some years left much to be desired, so far as applica- 
tion to private cars is concerned. In the commercial 
vehicle field, the limitation of under-bonnet space has been 
nothing like so acute, but there are indications that difficulties 
with regard to this aspect of design are becoming more 
marked. This is because in many instances the engine 
compartment is now inside the cab instead of under a 
projecting bonnet of the older type. Since the space avail- 
able in the cab is more limited, the problem of finding room 
for the carburettor and its air silencer attachments has become 
more serious. 

The downdraught carburettor, despite its inconvenient 
requirements with regard to space, has retained its popu- 
larity. Carburettor designers are meeting vehicle manu- 
facturers’ requirements by designing very short downdraught 
units. One such example is the new Zenith 34-VN carbu- 
rettor, fitted to the Bedford 10/12 cwt van, model CA, 

Most of the open-choke carburettors of sizes greater than 
30 mm throttle bore incorporate accelerator pumps and are 
equipped with automatic mixture controls giving lean 
cruising mixtures and enrichment for full power. Cold 
starting systems are mostly of the semi-automatic strangler 
type, with a fast idle linkage, but there are a number of 
Solex instruments equipped with the well-known Solex 
auxiliary starter carburettor. This device is built on to the 
main carburettor, and consists of a small rectangular chamber 
containing a disc valve and air and fuel passages. The disc 
valve can be partially rotated by means of the starter cable. 
In one position it opens ports to supply a mixture suitable 
for normal cold starting and in another position an even 
richer mixture for very cold weather. 

Induction systems are in the main similar to those 
employed on the private car versions of the engines, with the 
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usual wide variety in form. On the four-cylinder units, the 
two port-branch tract, feeding siamesed inlet valve ports in 
the cylinder head, are the most popular, although there are 
a few four port-branch designs with separate inlet valve 
ports. With the six-cylinder power units, there is more 
variety, the designs ranging from the three port-branch 
tract, with three sets of siamesed inlet valve ports, to the 
four port-branch and the six port-branch layouts 

With the four port-branch design, cylinders | and 6 are 
usually fed by single branches of the induction tract, while 
cylinders 2 and 3, and 4 and 5 are siamesed in the cylinder 
head. In the six port-branch pattern, each inlet valve is in 
a separate port in the cylinder head. The induction mani- 
fold shape usually employed with this arrangement is known 
as the straight rake, each of the six port-branches leaving 
approximately at right angles to the main gallery. A similar 
scheme is generally employed on four-cylinder engines with 


Above: Carburettor, and induction and exhaust manifold arrangement 
on the engine for the Standard van 


Below: This Dodge installation is a representative example of a six- 
cylinder induction and exhaust system with a contact hot-spot 
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Left: An interesting feature of the carburettor and manifold arrangement of the Thames 7 cwt van is the slight inclination of the hot spot valve 


spindle. 


On the model exhibited, the carburettor and manifolds, as well as other parts of the engine, were sectioned. Right 


The carburettor and 


induction system, with its heat-insulating shield and air cleaner, on the Commer express delivery van 


four port-branch systems, but with all other arrangements 
there is a great deal of variety in the layout of the port- 
branches relative to the induction gallery In some instances, 
the gallery is turned sharply into the port branches, and in 
others it sweeps gently inwards to the cylinder head valve 
ports, Cross sectional shapes also show a great deal of 
variation in thought, some are rectangular, others round, 
while some are D-shaped, with the flat portion of the D- 
section as the base. 

Generally, hot spots are of the exhaust-heated pattern, 
but one of the exceptions to this rule is the Land-Rover, on 
which the induction system is coolant-heated. Exhaust- 
heating is the more easily arranged of these two types and 
the most popular arrangement is to have both the manifolds 
on the same side of the engine; in most instances, the in- 
duction manifold is above that of the exhaust, the two being 
bolted together in the middle, just below the junction of the 
riser T and the induction gallery. 


An F-head is employed in the Willys engine 
for the Jeep, and the induction tract is cast 
in the cylinder head 


On the British vehicles there appears to be a movement 
away from the thermostatically-controlled hot spot valve, a 
device which has been extremely popular for many years on 
American vehicles. This scheme, of course, incorporates 
a flap valve, off-set mounted just below the junction of the 
exhaust manifold branches and the down-pipe section of 
the casting. This valve is arranged so that in one position it 
directs exhaust gases upwards through a chamber, or jacket, 
enclosing the induction riser T-junction. The heat valve 
is controlled by a coiled, bi-metal thermostat spring, the 
inner end of which is attached to the heat valve spindle and 
the outer end to the manifold casting. 

Possibly the decline in the popularity of this system is due 
to the fact that spindles have been known to stick and lock 
the valve in one position. If they are fitted more loosely in 
their bearings, they may rattle when the vehicle is in motion. 
Thermostatic controls are employed on the Ford Thames 
5) and 7 cwt vans, and also on the new Commer express 
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delivery van. An interesting feature of the Thames engine 
arrangement is the fact that the spindle of the thermostati- 
cally-controlled flap valve is at a slight angle to the horizontal 
plane, possibly to prevent any tendency to rattle. 

A newcomer to the commercial vehicle field is the power 
unit installed in the Commer express delivery van. This is 
an overhead valve, four-cylinder engine of 1,390 cm’, 
similar to that employed in the Hillman Minx private car. 
It replaces the Commer side valve unit previously used. 
Whereas the side valve induction system consisted of a two 
port-branch casting, feeding siamesed inlet valve ports in 
the cylinder block, the overhead valve unit has a four port- 
branch induction system, each port serving its individual 
inlet valve. Above the four port-branch exhaust manifold, 
on the left-hand side of the engine, the cast iron induction 
manifold is of the straight rake form, the four port-branches 
being at right angles to the gallery tract. In cross section, 
the main gallery is semi-circular. It changes to a rectangular 
section at the port-branches, the inlet valve ports also being 
of rectangular cross section. 

A thermostatically-controlled hot-spot is employed, the 
riser junction with the gallery being jacketed. When the 
engine is cold, the heat flap valve below directs the exhaust 
gases through the jacket. This heat valve is of conventional 
pattern, being of sheet steel mounted on a spindle carried 
in the vertical portion of the exhaust manifold, at a level just 
below where the main exhaust gallery merges into the 
vertical part of the casting. The spindle is parallel with the 
engine crankshaft, and the coiled bi-metal thermostat spring 
is fitted to its rear end. A pin anchors the outer end of the 
spring to the manifold casting. Attached to the front end 
of the valve spindle is a bob-weight. When the valve is 
open, that is, in the hot position, the bob weight rests on a 
pad on a small bracket secured to a stud on the manifold. 
A drain tube is fitted to the induction manifold, at a point 
underneath the riser. 

Mixture is supplied by a Zenith 30-VI carburettor, which 
is a simple static instrument with neither an accelerator 
pump nor an economizer. This carburettor effectively 
satisfies the requirements of the engine. Cold starting is 
controlled by an offset-mounted strangler valve linked to 
a fast idle system by means of which the throttle valve is 
opened a pre-determined amount when the strangler valve 
is fully closed. An A.C. air silencer of the F.P. pattern is 
mounted above the rocker cover, the intake extension fitting 
directly to the carburettor intake. Fuel is supplied by an 
A.C. mechanical pump on the right-hand side of the crank- 
case. A good feature of the installation is the reinforced 
heat-shield, which fits under the carburettor flange and 
shields the float chamber from radiation from the exhaust 
system below. 

The four-cylinder engine of the Willys Jeep, with overhead 
inlet and side exhaust valves, has a swept volume of 2,180 
cm*. Its induction system is on the left-hand side, and the 
tract is cast within the cylinder head. A bulge on the out- 
side of the head contains the induction riser and is the only 
portion of the induction system visible from the exterior. 
Mounted on the riser is a Carter downdraught carburettor, 
with its air intake connected to a large cylindrical air cleaner, 
attached vertically to the engine bulkhead. The connection 
is made by means of a length of corrugated hose and a 
fabricated metal elbow, which fits over the carburettor. 
Fuel is supplied by a mechanical pump on the left-hand side 
of the crankcase. 

Extra heat for the mixture is unnecessary, since the 
tract is heated by the engine coolant in the head. With this 
valve layout, heating by means of coolant is necessary in any 
case, because the exhaust ports must be on the opposite 
side of the engine from those of the inlet valves. Thus, in 
this unit, the exhaust system is on the right-hand side of the 
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engine, the exhaust manifold being of the four port-branch 


pattern. The off-take for the down-pipe is connected to the 
centre, in the usual manner. Unlike many American 
vehicles, this model has not an automatic choke. Cold 


starting is effected by means of a conventional hand-strangler, 
the flap valve of which is mounted offset relative to the axis 
of its spindle. The strangler is linked to a fast idle system to 
provide automatic throttle opening when it is closed 

The coolant-heated hot spot on the Land-Rover remains 
in the main unchanged. A four port-branch aluminium 
induction manifold has a jacket surrounding the junction 
between the riser and gallery, and hot coolant is circulated 
through this jacket. Like the engine described in the last 
paragraph, this unit has overhead inlet and side exhaust 
valves. The induction manifold is of circular cross section 
and is of the straight rake form, except in that the port 
branches spread outwards towards the cylinder head, their 
axes being closer together at the manifold than at the 
cylinder head. A Solex downdraught carburettor is em- 
ployed, and the fuel supply is effected by an S.U. electric 
pump. This is one of the few vehicles so equipped, the 
great majority having fuel pumps of the mechanical variety. 

Rolls-Royce Ltd. also exhibited engines with coolant- 
heated induction systems, and here again the overhead 
inlet and side exhaust valve arrangement dictated the 
positioning of the exhaust manifold on the side remote from 
that of the induction. The six- and ecight-cylinder in-line 
models are interesting examples of dual carburation. In 
each instance, a large dual downdraught, Solex carburettor is 
fitted. This carburettor is one designed specially to meet 
Ministry of Supply requirements: it incorporates, among 
other items, a manual control for variation of mixture with 
altitude. On the six-cylinder model, one barrel of the 
carburettor feeds the front three cylinders and the other 
barrel the rear three. On the straight-cight version, a 
conventional induction porting layout has been adopted. 
The outer barrel of the dual carburettor supplies mixture to 
cylinders | and 2, and to 7 and 8, while the inner barrel 
serves cylinders 3 and 4, and 5 and 6. Aluminium induction 
manifolds are employed, and the gallery tracts are of rect- 
angular cross section. 

In contrast with the examples of induction arrangement 
already described, the Bedford 10/12 cwt van has a four- 
cylinder overhead valve engine with an induction system 
of the two port-branch layout, the branches feeding siamesed 
inlet valve ports. Two iron castings form the induction and 
exhaust manifolds, which are both on the left-hand side of 
the cylinder head. The induction manifold is above that 
of the exhaust. A deep riser is employed, and the two 


Carburation system on the Land-Rover, The S.U. electric fuel pump is 
fitted on the right-hand side of the engine bulkhead 
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galleries drop sharply downwards from it and then turn 
inwards to the cylinder head ports. Following established 
Bedford practice, the cross section of the induction tract is 
of D-shape, the flat forming a floor of relatively large area 
to facilitate evaporation of liquid fuel 

Another feature of this Bedford unit is the thermostatically- 
controlled hot spot. The riser T-junction is jacketed, and 
when the engine is cold, a flap valve in the exhaust manifold 
casting below directs the exhaust gases through this jacket. 
A conventional arrangement has been adopted, the coiled 
bi-metal thermostat spring being attached to the rear end 
of the flap valve spindle, and a bob weight is mounted on the 
front end. 

An interesting feature of this installation is the new 
Zenith 34-VN carburettor, which is one of the extra-short 
downdraught models produced to meet vehicle manu- 
facturers’ requirements in respect of decreasing under- 
bonnet space above the engine. ‘This carburettor is similar 
in general design to the existing V series, but incorporates 
several new features. These include a change in the design 
of the emulsion system to provide better hot starting when 
ambient temperatures are very high: the emulsion block is 


The new Zenith 36 VN, short downdraught 
carburettor on the Bedford 10/12 cwt van, 
which has its bonnet inside the cab 


now inside the float chamber instead of outside. The 
accelerating pump incorporates a device for prolonging the 
pump discharge, and an ingenious feature provides for 
ready adjustment to the pump stroke to suit either summer 
or winter conditions. 

Automatic mixture control for economical cruising is 
obtained by the familiar variable air bleed system employed 
for many years in Zenith carburettors. This takes the form 
of a flexible diaphragm, subject to engine depression and 
held in the downward position by means of a spring. The 
under-side of the diaphragm carries a plate valve which, at 
full throttle, when engine depression is low and a maximum 
power mixture is required, seals the large air bleed orifice. 
At part-throttle, when leaner mixtures can be used, the 
increased engine depression lifts the diaphragm against its 
spring and thus opens the larger air bleed orifice. This 
admits more air into the emulsion system and weakens the 
mixture. For cold starting, a conventional offset-mounted 
strangler valve is employed, with a linked fast idle system. 
An air silencer of the T-type is mounted directly on the air 
intake of the carburettor. Fuel is supplied by an A.C. 
mechanical pump on the right-hand side of the crankcase. 


Transmissions 


Continued Trends Towards Greater Utility and Simpler Controls 


[ cannot be said that there have been many changes in 
commercial vehicle transmissions since they were reviewed 


in Automobile Engineer two years ago. In general, the latest 
trends can be classified in two main categories: greater 
utility, and simpler controls. Those in the first category 
give advantages by way of improved fuel consumption, 
capacity for heavier payloads or, in the case of passenger 
service vehicles, greater accommodation, effective tractive 
effort under the worst possible conditions and facilities for 
the use of power for purposes other than vehicle propulsion. 
Those in the latter category give comparable advantages by 
way of improved performance generally, reduced wear, 
lower maintenance costs, improved comfort and road safety. 
Improvements in both categories tend to enhance appearance. 
Such advances that have been made are not confined to 
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gearboxes but are to be found on all transmission units 
ranging from the clutch to the driving axle or axles. 


Clutches 

With regard to the operation of the friction type clutches, 
there is a marked increase in the number of designs incor- 
porating hydraulic actuation. Centrifugal engagement 
arrangements are gaining in popularity, and a new application 
by Newton and Bennett Ltd., combines electric and vacuum 
control with centrifugal engagement. 

Hydraulic actuation, does not, as some believe, give 
easier gear changing or any appreciable reduction of driver 
fatigue. It is incorporated to dispense with complicated 
linkage, and it is particularly useful where the clutch pedal 
is remote from the lever on the withdrawal shaft. With 
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View showing the arrangement of the hydraulic actuation of the clutch 
on the Dodge truck, equipped for left-hand drive 


this type of actuation, the employment of either a frame- or 
a body-mounted pedal presents fewer problems particularly 
when the engine is flexibly mounted. Further, the arrange- 
ment is easier to accommodate in the limited space available 
in most bodies. Beardmore, Dodge, Guy, Jenson and 
Seddon chassis are among those incorporating hydraulic 
actuation. 

The Unipower Hannibal timber tractor, made by Universal 
Power Drives Ltd., continues to employ a clutch with 
centrifugal engagement. Also of interest in the heavy 
vehicle field is the centrifugal clutch offered by Leyland 
Motors Ltd., as an alternative to a fluid flywheel used in 
conjunction with a Wilson type gearbox on their new 
Adlantean passenger service vehicle. 
Leyland design and is of the single dry plate type. Its six, 
radially disposed. bob-weights act in the usual manner 
through bell-crank levers, to apply force to the pressure plate. 
When the clutch is fully engaged, the bob-weights abut 
against a stop-ring, to relieve the mechanism of undue stress. 
The four-stage positive adjustment is similar to that employed 
on all Leyland clutches. 

Among the light vehicles, one of the surprises at the Show 
was the Standard 6 cwt delivery van equipped with the 
Standrive two-pedal control. This control incorporates 
Newton and Bennett patents, and, like the Manumatic 
system introduced a few years previously by Automotive 


The power and transmission units of the 
Standard 6 cwt van, showing the relative 
sizes of the units comprising the Standrive 
equipment. The largest component is the 
black vacuum tank ; others that can be seen 
are the sectioned air-vacuum valve and a 
portion of one of the bob-weight bel! cranks 
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This clutch is of 


Products Co. Ltd., has basically a centrifugal clutch with a 
combined vacuum and electrical control. The electrical 
control of the Standrive equipment consists simply of a 
switch incorporated in the knob of the gear lever, and an 
electro-magnet for air-vacuum valve operation. An equally 
simple vacuum system is employed. It consists of a vacuum 
tank connected to the induction manifold, the air-vacuum 
valve previously referred to, and a clutch withdrawal servo 
Both the electro-magnet and air-vacuum valve are combined 
to form a single unit which, together with the tank, can be 
installed in any convenient position near the servo. The 
combination of these components allows gear changes to be 
made simply by moving the gear lever: all that is necessary 
when making a gear change is to press the button on the top 
of the gear lever, which can then be moved in the normal 
manner. 

Of greater interest, is a feature relating to the clutch itself 
Hitherto, two sets of springs have been employed in centri 
fugal clutches of the type capable of being withdrawn whilst 
the engine is running above their critical speed. These, of 
course, are the pull-off springs and the driving springs. In 
the Newton clutch, however, only one set of springs is used 
for both purposes. This is accomplished by the employment 
of bob-weight levers of a simple and ingenious design. Each 
lever has two fulcrum points: one is the usual fixed pivot on 
the clutch case; the other, for disengagement of the clutch, is 
a thick washer, backed by a stud nut, against which bears a 
cam formed on the lever. Each stud, of course, passes 
freely through an eye in the main portion of its lever arm 
This arrangement enables the mass of the weights to be 
reduced substantially, resulting in a corresponding reduction 
of stresses. Moreover, the cam is shaped so that allowance 
for wear of the driven plate is made automatically; thus 
adjustment is not required during the life of the linings 

Although, so far, this clutch has appeared only as a 6in 
diameter unit on the Standard vehicles, everything is ready 
for full-scale production of the 7jin, Sin and 9{in sizes. A 
15in diameter version, which is to be introduced soon, has 
been tested over an extensive period, during which only 
minor adjustments were necessary. 

Another surprise at the Show was the announcement that 
on certain types of B.M.C. vehicle, such as the Morris- 
Commercial J2 van, the Manumatic transmission system is 
now included as optional equipment. Although for com- 
mercial vehicles, the friction clutch continues to be most 
popular the fluid flywheel is becoming widely favoured for 
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Controls of the Standard 6 cwt van, with the button switch on the knob 
of the gear lever and a two-pedal arrangement on the toeboard 


public service vehicles because it lowers maintenange costs 
and tends to reduce driver fatigue 

On the Leyland Atlantean, the gearbox is of the Pneumo- 
Cyclic controlled, Wilson type. It is installed, together with 
the engine, at the rear of the vehicle. Because of this, a gear 
change control unit of C.A.V. design and manufacture has 
been substituted for the more usual air-pressure distribution 
valve arrangement. 

The new C.A.V. control is also employed in the Mono- 
control in the A.E.C. vehicles. It consists of two units. 
One is an electro-pneumatic valve block near the gearbox, 
and the other is a controlling selector switch operated by a 
small lever conveniently near the driver's hand. The valve 


block comprises a bank of five double-valves. Each pair of 


valves, when actuated by the plunger of a solenoid, diverts 
compressed air from a common inlet gallery to one of five 
outlets each of which is connected to one of the five change 
mechanisms of the four forward and one reverse gears. 
Release of the solenoid plunger permits the valve to return, 
under the action of a spring, to a position where it simul- 
taneously seals off the inlet gallery and exhausts the com- 
pressed air from the disengaged gear to a common outlet 
gallery. 

The gear selector switch consists of a set of five pairs of 
electrical contacts mounted on leaf springs and opened and 


closed as required by a cam mounted on a sliding spindle. 
The cam is operated by a lever, virtually the gear lever, con- 
nected to one end of the spindle and protruding through a 
gate in the top of the light alloy switch housing. Movement 
of the lever into any slot of the gate causes a similar movement 
of the cam which, in turn, closes the corresponding pair of 
contacts and energizes the appropriate solenoid in the valve 
block. 

A metal label, reversible to suit right- and left-hand drive 
installations, identifies the gate positions, and a red light, 
operated by another set of contacts, glows when the lever is 
in neutral, thereby indicating that an electrical supply is 
available at the switch. 

In passing it may be of interest to note the development of 
the controls for diesel railcars equipped with Pneumo-Cyclic 
gearboxes. The controls for railcars made by British United 
Traction Ltd. are designed by Self-Changing Gears Ltd. 
They follow, to a large extent, the general layout of the con- 
trols of an electric train, in that they have a forward speed 
lever with a “ dead-man ”’ handle, and a reverse lever with 
an adjacent speed control. The forward speed lever is 
on the left of the driver and operates a bank of cams by which 
contacts are closed successively for the energization of electro- 
pneumatic valves, somewhat after the manner of the C.A.V. 
unit. The reverse lever is on the right-hand side of the 
driver and serves as a master switch governing both direc- 
tions, the adjacent speed lever serving to introduce, by means 
of a cam, reverse gear. On the right of the reverse lever and 
positioned vertically on a rocker is a small lever. Working 
through a valve system, this shifts one or more axle driving 
pinions into appropriate engagement for unidirectional axle 
rotation. This arrangement is essential, first because there 
are two or more power units per car, in positions where their 
driving ends face one another, and secondly because the car 
can be driven from either end. A bank of warning lights 
extends in front of the lever. They indicate whether or not 
all power units are engaged correctly. To guard against 
failure of these warning lights, a duplicate set is arranged 
above the driver. A brake control and a set of instruments 
complete the installation. 


Gearboxes 

Except for vehicles equipped with semi-automatic or 
fully automatic transmission, such as the Pneumo-Cyclic 
unit, there were few steering-column-mounted controls. 


C.A.V. gear change control units for pneumatically-operated gearboxes, such as the A.E.C. Monocontrol arrangement and the system fitted to the 
Leyland Atlantean, Illustrated on the left is the electro-pneumatic valve unit and on the right is the selector switch 
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Notable among the exhibits employing a conventional four- 
speed box and steering column control was the Beardmore 
taxicab chassis. All types of box were to be seen, ranging 
from the straight-tooth sliding gear type on Reliant three- 
wheeled vehicles to the Rolls-Royce heavy-duty fully auto- 
matic gearbox and the synchromesh multi-way transfer box 
of the latest Dennis F24 fire engine. 

Of the vehicles with a synchromesh or a constant mesh box, 
only a few had three speeds, the minimum for most of the 
lighter vehicles being four. For the heavier vehicles 
employing one or other of these types of box there were, of 
course, four, five or six speeds which, in many cases, were 
supplemented by an overdrive or auxilliary box. The over- 
drive, incidentally, is increasing in popularity, due no doubt 
not only to the improved performance and fuel consumption 
it gives, but also to the ample space for its accommodation on 
a heavy vehicle. Among the makes of vehicle so fitted are 
the A.E.C., Commer, Guy, Maudslay and Volvo. In many 
cases the overdrive is built into the gearbox and brought into 
action by the gear lever, as for example on the latest version 
of the A.E.C. Mammoth Major VIII. 

Auxilliary boxes continue to be fitted on heavy, special 
= multi-purpose vehicles. Their — ordinary vehicles, Above: A.E.C. Monocontrol layout, showing the new C.A.V. selector 
however, has suffered some decline in preference for a five- switch to the left of the steering column. The absence of a clutch pedal 
speed box with built-in overdrive. Mention, too, must be simplifies the arrangement of the toeboard 
made of the fact that the Fuller gearbox, an American product 
supplied to, and possibly soon to be produced, for the Euro- 
pean market, by Automotive Products Co. Ltd., has a five- 

: . Below: The controls of the British United Traction diesel railcar. On 
speed main box and a two-speed auxiliary box in one unit, ‘i ~ 

the left is the ““dead-man"’ handle for the forward speeds. To the right 

sO as to provide eight forward and two reverse speeds. of this control are the reverse levers, and on the extreme right is the 
There is only one power shift between speed ranges during axle driving pinion shift lever 
the entire shifting cycle through all forward speeds, this 
being accomplished simply by moving a selector handle 
which is placed conveniently on the gear lever. An air 
system effects the actual gear shifting of the auxiliary section, 
the main section being manual. All manual shifts, up and 
down, are made in the conventional manner. The Fuller 
gearbox is available in three models, one of which has 
overdrive. They are known as Fuller Semi-Automatic 
Road Ranger units. 

The position of power take-off is almost unchanged. For 
the Land-Rover an additional take-off is available as an 
optional extra. 

So far, semi-automatic or fully automatic epicyclic trans- 
missions have, on British vehicles, been confined to buses 


This example of a built-in overdrive is on 
the A.E.C. Mammoth Major Vill. The over- 
drive is housed in the end cover of the gear- 
box and is brought into operation by a 
selector rod; there is a link connection 
between the rearward extension of the rod 
and the overdrive engagement lever 
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The epicyclic]gear of the Hobbs P.S.V. type automatic transmission 


and coaches. Design, too, has remained much the same, 
developments, other than the modes of control mentioned 
being largely in the direction of additional gear ranges. For 
example, on the Foden FG 8/24, an eight-wheeler for export, 
there is an epicyclic box with twelve speeds, coupled to a 
heavy-duty clutch, 

Also of interest in the epicyclic field is an addition to the 
Hobbs range of automatic power-shift transmissions, It is 
suitable for amidship mounting in passenger service vehicles. 

The Rolls-Royce automatic transmission is a three-stage 
torque converter, made under licence from the Twin Disc Co, 
of America, It operates on the well-known hydro-dynamic 
principle, and is of a type which for some time has been 
fitted to crawler tractors, shunting locomotives and diesel 


Fuller, model R.46 Road Ranger semi- 

automatic gearbox with an air shift control 

arrangement giving eight forward speeds 
and two reverse 


railcars, and, as mentioned before, is now standard equipment 
on the Dennis F24 fire engine. Only the Series 10,000 


torque converter was exhibited, but the Series 11,500 and 
13,800, which vary in diameter of the impeller, for different 
power ratings, will also be manufactured to match Rolls- 
Royce oil engines in various applications. 


Propellor shafts and final drives 

Two exhibits marking an advance in the layout of the 
propellor shaft on double-decker buses so as to obtain a 
low floor and reduce overall height were the Crossley Bridge- 
master and the Leyland Atlantean. At the rear of the gear- 
box of the Bridgemaster is a transfer box, which provides an 
offset drive to the rear axle. The gears are of the single 
helical type, with a ratio of 1: 1. From the transfer box the 
drive is taken through a three-piece propellor shaft, with 
Hardy Spicer needle roller universal joints, to the axle. This 
is of the double-reduction, spiral bevel and spur gear type, 
and attached to a pair of arms by inclined rubber mountings. 
These arms are pivoted to the body underframe at the front 
ends and bolted to a cross-member at the rear, which reacts 
against coil springs. Self-aligning bearings supporting the 
centre section of the propellor shaft complete the assembly. 

A double-reduction, spiral and helical gear axle is employed 
on the Atlantean, but here the axle is underslung on leaf 
springs and its offset drive is taken from the rear. This rear 


This exhibit is the Hobbs automatic trans- 

mission unit for public service vehicles. It 

is of the self-contained type, designed for 

mounting separately in the chassis and is 

suitable for engines delivering as much as 
450 Ib-ft torque 
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Below and on the right are two views of the 
Eaton 32M tandem drive axle layout fitted 
with the RS320 all-rubber suspension. The 
power divider is on the front of the forward 
axle, and stabilizer rods connect both axles 
to a frame cross-member 


drive is by a short propellor shaft, which has a needle roller 
universal joint at each end. The shaft is driven from an 
angle drive at the rear of the gearbox, which, together with 
the engine, is mounted transversely at the rear of the vehicle. 

Generally speaking, the open propellor shaft is almost 


the exceptions, the Tatra design is worthy of mention be- 
cause, although by no means new, its application to heavy 


An interesting feature of the Leyland 
Atlantean transmission layout is the angle 
of the final drive behind the gearbox 
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universal on commercial and passenger service vehicles. Of 


commercial vehicles was seen at Earls Court for the first 
time since the war. The chief feature of the design is a 
centrally-disposed tubular member which serves to house 
all transmission units and forms the backbone, as it were, of 
the vehicle by taking the place of the conventional frame 

Two-speed axles, especially the electrically-engaged Eaton 
type, are increasing in popularity. They were to be found 
on many British and foreign vehicles 

The most intriguing development in this field, however, is 
the Eaton 32M tandem-drive axles with power divider, inter 
axle differential lock-out and RS320 all-rubber suspension 
For normal operating conditions the power divider, virtually 
a third differential, equally divides the power between the 
two axles, when surface conditions are unfavourable. The 
differential lock-out enables the driver temporarily to lock 
out the differential action between the two axles, so as to 
obtain the maximum traction 

The power divider assembly is mounted on the front of 
the forward differential carrier and includes the spiral bevel 
drive pinion, It is, therefore, removable from the differen 
tial carrier as a unit, or from the axle housing as a combined 
unit with the axle differential 

A sliding clutch gear constitutes the differential lock-out 
It is mounted on the input shaft of the power divider, and is 
held in the disengaged position by a spring-loaded selector 
fork. The unit is supplied as an optional extra 
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Suspension 


Review of New Systems for Passenger-Carrying Vehicles 


DDevarcemanre in heavy-vehicle suspension systems 
are now moving forward at increasing pace. In this field 
the private car has been subject to such far-reaching changes 
during the past twelve or fifteen years that, by contrast, 
justification might have been advanced, until recently, for 
the belief that public service vehicle designers were taking no 
great interest in the adoption of new types of springing and 
in the exploitation of non-traditional suspension layouts in 
general, 

For some years now the motor car, including even the low- 
priced popular types, has been equipped with independent 
front-wheel suspension, an arrangement with which the use 
of either coil or torsion bar springs is favoured. Rear sus- 
pension, however, has remained preponderantly conven- 
tional, with semi-elliptic laminated springs in conjunction 
with a rigid beam axle. There are, of course, many motor 
cars of advance design in which independent rear springing 
of the swing axle type is incorporated, while a partial step in 
the same direction is to be seen in certain revivals of the 
De Dion type of rear axle. Both arrangements favour the 
employment of coil spings. 

In the case of private cars, of course 
performance has produced road speeds that call for excep- 
tional road-holding characteristics and maximum directional 
stability during high rates of deceleration, and so on, 
Differences in loading between the full and empty condition, 
and the influence of weight transference during braking as 
compared with the static weight distribution associated with 
the modern and extreme forward engine mounting, have all 
had their influence upon the ultimat 
independent front suspension. 

With public service vehicles, increase of speed has not been 
quite so spectacular because of the arbitrary legal limitations 
which apply in this country. At the same time it must not 
be overlooked that British buses and coaches are not only 
exported to many countries where no similar speed restric- 
tions" exist, but they are also operated on continental runs by 


increasing engine 


characteristics of 


British touring organizations; they must, therefore, be 
capable of a higher performance than is customarily expected 
at home. 

With the accepted type of British coach or bus, however, 
home influence has not produced any urgent demand for the 
easier-riding characteristics associated with modern springing 
systems. Component layout likewise has not so emphati- 
cally forced independent front suspension on the bus designer 
as has forward engine mounting and low build in the sphere 
of the private car. After all, the sump depth of the normal 
forward-mounted bus engine can be so modified as still to 
leave ample clearance for the maximum rise of the ordinary 
front axle beam. 

With the advent of the underfloor-engined single-decker 
of large seating capacity, an entrance forward of the front 
axle has become usual. General floor level in relation to the 
ground is determined by the height of the uppermost engine 
parts, and this dimension in turn is fixed by the necessary 
ground clearance allowance beneath its lowest point, which 
is a far more inflexible requirement than the space that must 
be left above the front axle. Nevertheless, an independent 
front suspension system favours the provision of a low-level 
single-step front entrance and an unobstructed central 
gangway, so that it is patently advantageous to the planning 
of a front-entrance vehicle. It can be nullified, however, by 
the central underfloor location of the engine or, more correct- 
ly, it may be said that the benefits which it offers cannot be 
fully exploited. 

Some tentative moves have certainly been made in the 
past towards independent front springing. But not until 
the low-level bus becomes an established fact can rapid 
progress and universal adoption be expected. The new 
A.E.C., Leyland and Dennis designs point the way. The 
freedom from the need to provide clearance for axle move- 
ment under the forward end of the gangway, which is a feature 
of the wishbone type of stub axle articulation, and the avoid- 
ance of major components under the inter-axle floor area 
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In the Metalastik front suspension layout used in the B.M.M.O. bus, a 

rubber spring, loaded in compression and shear, is employed. The unit 

has an intermediate steady-plate, anchored to the centre of the upper 

transverse link, to prevent the spring from bending or buckling. The 

sectional illustration above is of the disc brake installation used in 
conjunction with this suspension system 
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Periodicity —— cycles per min 
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Fully laden 
It is generally agreed that a pediodicity of approximately 90 oscillations 
per minute is the most acceptable from the point of view of comfort. 
This rate is maintained throughout the load range on the Leyland 
Atlantean, whereas the same manufacturer's Titan model, of course, 


has a suspension of a more conventional design 


combine to make possible the overall low level, together 
with stepless entrances at front or rear, according to engine 
location. 

In the case of a double-decker with normal forward 
engine, the i.f.s. system makes possible a considerable 
lowering of engine height, but the full advantage of the 
resulting lower build and floor level is still dependent on 
a correspondingly low rear-entrance platform and stepless 
saloon entrance, which in turn demands the incorporation 
of some form of dropped rear axle. This approach was 
pioneered by the Bristol Lodekka, now carried on as the 
Dennis Loline, and confirmed in the latest A.E.C. design. In 
this, i.f.s. contributes to a low engine which remains in the 
traditional forward position, while a dropped double- 
reduction rear axle provides for a low-level centre gangway 
free from obstructions in the region of the differential pot. 
the underslung trailing-link coil-spring suspension system 
at the rear is also an important factor in producing this result. 

Where the normal rigid-beam front axle is still used, as it 
is on practically all existing front-engined rear-entrance 
double-deckers, the accepted springing is of the semi-elliptic 
laminated type, often (but not universally) controlled by 
telescopic hydraulic dampers. It is usual to incorporate 
rubber buffers or bump pads which are so positioned and 


On the Leyland Atlantean rear 
suspension, supplementary 
leaves, of extra camber, act on 
the helper principle to give a 
progressive rate. The effect of 
the rubber bushes of the shackle 
pins, as well as the radius links, 
has also been taken into account 
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dimensioned as to supplement the spring action under 
extreme deflections. Such devices form an elementary type 
of two-rate suspension system and they might well be 
elaborated by the incorporation of bonded and prestressed 
rubber-bushed linkages. 

Of the modern independent front suspensions that have 
been developed, the pioneer is the B.M.M.QO, type in which 
Metalstik rubber springing is used. This has a wishbone 
arrangement in which rubber springs in both compression 
and shear are employed. The wishbones and their brackets 
are reinforced by fore and aft arms to cope with brake torque 

Then, some two years ago, there appeared the London 
Transport-A.E.C.-Park Royal Routemaster bus, the low 
build of which was based on an unusual suspension system 
that embodies a coil-spring i.f.s. wishbone layout as well as 
coil rear springs. Both features have been embodied in 
the still more recently introduced A.E.C.-Crossley Bridge- 
master which, as the name implies, is of low overall height 
while retaining the normal headroom in both the upper and 
lower saloons, 

Yet another example of the inevitable trend towards 
independent front suspension is seen in the latest Leyland 
front-entrance, low-floor double-decker, the Atlantean. 
Here the suspension is provided by torsion bars which are, 
in effect, the rearwardly extended pivots of the inboard ends 
of the lower wishbones. ‘These are carried in rubber bushes 
housed in the fabricated steel-plate beam incorporated in 
the frame. 

The B.M.M.O.-Metalastik system employs rubber for the 
primary springing. In other systems depending upon either 
coil springs or torsion bars the use of bonded-rubber bushes 
not only reduces the need for lubrication servicing but also 
supplements the spring action to a marked degree. Where 
coil springs are used it is a convenient and usual arrangement 
to place telescopic hydraulic dampers within the springs or 
alternatively to fit rubber buffers inside them to provide a 
two-rate suspension system responsive to the smaller oscilla- 
tions yet resistant to severe impact deflections. Owing to 
shortness of the wishbones the angular movement on the 
rubber bushes may become excessive, so that wheel rise must 
in some case be restricted. 

Rear springing is retained largely in its normal form of in- 
verted semi-elliptics, sometimes with rubber-bushed shackles, 
but more often having metal-bushed shackle pins which 
require lubrication. Rubber bushes are rather bulky and 
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Short wishbones can limit the range of wheel deflection 


are frequently more costly than the metal type. Neverthe- 
less it is not these factors alone that have discouraged their 
wider adoption. To offset cost, for example, is their un- 
doubted accompanying advantage of reduced servicing time, 
while their size is no particular handicap. The chief draw- 
back is that the unwanted axial flexibility might accentuate 


the side movement of the chassis in relation to the axles 
during the statutory tilting test to which public service 
vehicles are subjected and which is usually complied with 
only on the borderline of requirements 

As applied to rear-axle suspension the semi-elliptic spring 


not only fulfils its primary function as an elastic weight- 
carrying medium but, in addition, serves as an anti-roll 
device capable of offering great torsional resistance to side 
sway and roll, In most layouts it also acts as a radius rod 
to maintain the axle at right angles to the straight-ahead 
wheel path while it also performs the duties of a torque arm 
under both driving and braking loads. Several of these 
requirements are contradictory and various reinforcing 
members are embodied in the form of anti-roll bars or 


In the design of this rear suspension layout, with 

which coil springs are employed, a careful study of 

the problems associated with the relative defle: 

tions of the suspension and transmission compo 
nents has had to be made 


similar devices, such as torsion tubes or rubber-bushed arms» 
which do not restrict normal vertical movements of the axle 
but which supplement the resistance of the leaf springs to 
twisting about their fore and aft anchorages. 

Various forms of rebound and anti-roll clips are in use on 
laminated springs either to hold the pack firmly together or 
to reinforce the ends of the main leaves. Where these 
supplementary devices are fitted to enwrap the eye of the 
main leaf they not only stiffen the spring against twisting but 
act as s*fety retainers in the event of the eye breaking away. 
Another device in laminated-spring construction is the 
ribbed leaf in which the spring plates have a raised central 
rib on one side and a corresponding groove on the other. 
These ribs and grooves engage each other and so greatly 
stiffen the spring against lateral misalignment, thus resisting 
torsion, 

A serious problem with springs is the provision of a 
confortable ride under easy conditions, and adequate 
resistance to severe deflections, as when subject to a full-load 
bump. Ideally a two-rate or (better) a progressive spring is 
required, but, of course, the great problem is the tilt test 
requirement. A springing system capable of absorbing 
minor oscillations is not likely to have the torsional resistance 
needed for passing the tlt test. Conversely, the successful, 
tilt-resisting spring may be so nearly solid as to respond 
only to the most severe impact loads. 

The bump pad is the obvious compromise, although in its 
most elementary form it does no more than provide a device 
which, at a certain load, converts the spring into an almost 
solid and non-yielding member. There are modified types, 
however, in hollow form and in some cases having suitably 
dimensioned relief holes, wherein a differential pneumatic 
action can take place, the rebound effect being reduced as 
compared with the solid rubber pad. Thus these hollow 
rubber supplementary springs do indeed justify that descrip- 
tion, for while they reinforce in the main springs under 
compressive load they do not disproportionately accentuate 
the rebound. 

Other components designed to supplement spring action 
and response by mechanical means are also to be found, 
ranging from the “helper leaf” to the carefully calculated 
system of levers and springs embodied in such a mechanism 
as the Gregoire suspension corrector, made in this country 
by William E. Cary Ltd. Here one (or two) coil springs 
are connected between the axle and the frame by a form of 
linkage which increases the load on the extra springs as 
deflection increases. The normal laminated springs can 
thus be redesigned to respond to the higher frequencies and 
smaller deflections of normal running with the supplementary 
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springs taking on a greater share of the work as deflection 
increases. 

The Cary-Gregoire suspension system has attractive 
features; it is simple to apply to an existing layout and need 
not greatly increase weight nor make any considerable 
demands upon available space. It seems unlikely, however, 
that it will improve resistance to tilt and indeed might need 
more support from anti-roll equipment on a double-decker 
bus than the normal springing. 

Although coil springs are used in front suspensions of the 
wishbone type, their application to rear springing is not 
common. As already mentioned, in the case of the con- 
ventional semi-elliptic layout the physical characteristics of 
that type of spring enable it to act as an anti-roll device, as a 
radius arm and as a torque stay: in short, it fulfils all the 
complex functions involved in what is known as the ““Hotch- 
kiss drive’. 

The coil spring, on the other hand, is an unstable member 
quite incapable of resisting stresses applied laterally. Thus 
it will yield to side forces from any direction so that, when 
mounted vertically to carry the vehicle weight, it has no 
capacity for action as a torque or radius member; hence all 
these functions must be supplied by external linkages and 
levers. In the case of the common type of wishbone front 
suspension it is the wishbone units that constrain the spring 
to act in the required direction, while for rear springing some 
form of linkage must connect the axle to the chassis in a 
manner which restricts the movement within the required 
limits; the spring is interposed between the two members to 
provide suspension only, for it has little or no part in con- 
trolling lateral movements. To relieve the linkages which 
act as torque and radius members of sideways deflections, 
a transverse link of the type known as a “Panhard rod’”’ is 
connected between the chassis at one side and to the axle at 
the other so controlling relative movement of axle and chassis 
at right angles to the fore and aft centre-line. 

As the coil spring has no inherent self-damping, its 
rebound after compression can be quite violent; therefore 
hydraulic dampers are highly desirable, if not absolutely 
essential. Coil spring” lend themselves to compact assembly 
with a telescopic hydrau.ic damper mounted inside the coil. 
In some layouts, however, a rubber bump pad is placed 
within the coil. 

Although coil springs in themselves are lighter and simpler 
than laminated leaf springs and do not call for special 
servicing attention, they must inevitably be associated with 
a considerable amount of mechanical linkage, and it is, per- 
haps, only the advent of pre-stressed bonded-rubber bushings 
that have brought them into the reaim of practicability for 
public service vehicles. It must be allowed, too, that the 


bold ideas of an individual and enterprising maker do not 
necessarily reflect the trend of the entire industry. 


It may, 


perhaps, be permissible to suggest that the coil spring is only 
advantageously applied in connect‘on with those forms of 
front or rear suspension where the associated mechanical 
linkage is an inevitable feature of the general design irres- 
pective of the type of springing medium, be it coil, leaf, 
torsion bar or rubber. 

In the case of the A.E.C. coil-spring rear suspension, the 
axle unit is carried by a hinged sub-frame connected to the 
body under-framing (there is no chassis as such), and the 
coil springs are mounted at the back of this member some 
distance to the rear of the axle. Hollow rubber springs 
supplement the coil springs after a certain deflection has 
been passed; telescopic hydraulic dampers are contained 
within the coil springs. 

The construction is interesting in that the rear axle and the 
open-ended rectangular sub-frame carrying it is hinged to 
the mass of the vehicle through two rubber bushed pivots; 
accordingly the assembly can be regarded as a two-wheeled 
“cart’”’ supporting the rear end of the vehicle. 

The side-members of this sub-frame act as radius rods and 
torque arms, and some relative flexibility is permitted by 
rubber attachments carrying the axle. The sub-frame is 
braced by an additional cross-member and it would thus 
appear that under tilt or excessive roll the two side-arm 
pivots could be subject to severe torsional loads. 

To refer once again to laminated springs, the application 
of a reverse-camber rear spring in the case of the low-floor 
Leyland is interesting in that the fixed pivot is at the rear end 
and the axle is offset towards it. The spring is mounted 
quite high above the axle while below is a rubber-bushed link 
extending forward to a point on the chassis below the forward 
shackle bracket. The linkage thus provided gives a Watts 
motion to the axle, that is, the axle moves in a vertical plane 
throughout its full working range. The rear or fixed ends 
of the springs are always in tension and by the incorporation 
of suitable helper leaves almost constant frequency through- 
out the working range is achieved. An increasing number 
of manufacturers is carrying out investigations with a view 
to the introduction of suspension systems to give a natural 
frequency that is constant, regardless of the load carried 

It is worth noting that the rate of the Leyland front 
suspension (torsion bars, rubber springs and hydraulic 
dampers) is 1,170 Ib/in of wheel deflection at half load while 
at full load it is 1,400 Ib/in. The respective periodicities are 
120 and 103 cycles per minute. On the rear suspension 
(laminated springs with rubber bushes and pivots) the rate 
varies from 1,200 Ib/in unladen to 2,000 Ib/in laden, the 
variable rate being associated with a constant periodicity of 
92 cycles per minute. Comparative figures with a Gregoire- 
corrected semi-elliptic suspension on a bus are 1,100 Ib/in 
(unladen) and 1,528 Ib/in (laden), with a constant periodicity 
of 84 cycles per minute 


Steering 


Wider Adoption of Air Pressure and Hydraulic Power-assisted Equipment 


I HOUGH the main object of fitting power-assisted 
steering gear to the heavier types of vehicles is to relieve the 


strain on drivers, the value of this equipment as a means of 


improving road safety has assumed even greater importance 
under present-day traffic conditions. Avoidance of accidents 
may often depend upon a driver’s ability to alter course more 
quickly than he could unaided, particularly if fatigued after 
long periods at the wheel. Power assistance is thus becoming 


increasingly appreciated by heavy vehicle drivers, both for 
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negotiating traffic-congested streets and for reducing the 
risks attendant upon high-speed travel on open roads, It 
also greatly facilitates the handling of heavy load carrying 
vehicles engaged upon off-the-road operations over soft and 
uneven ground and manoeuvring in confined spaces. 

That these considerations have led to a considerable 
demand for power steering equipment is to be inferred from 
the number of different makes available, mostly offered as 
optional extras by vehicle manufacturers. In the latest 
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The Westinghouse air-pressure-assisted steering equipment, as applied 
with the control valve mounted on the chassis 


productions, both hydraulic and air pressure types are 
represented. The former are more generally favoured, 
though the latter are preferred by some vehicle manufac- 
turers for their heavier machines operating under rough 
going conditions. This is because the air pressure actuated 
types are thought by some to be better able to provide 
protection for the steering mechanism by absorbing road 
wheel shocks. In most cases suppliers of power steering 
equipment offer alternative designs to suit different chassis 
frontal arrangements and also for both original and con- 
version installations. For conversion it is not generally 
necessary to make many modifications to existing equipment. 


Layout and detail design of the power cylinder and control valve of the 
new Lockheed jack type, hydraulic power-assisted steering unit 


Two versions of the latest Westinghouse air pressure 
equipment were exhibited at Earls Court, one having a 
separate control valve for mounting on the chassis and the 
other with the valve operated directly by the steering column. 
Both have a double-acting servo cylinder with a clevis or 
ball joint fixed anchorage. With the arrangement in which 
the valve is on the steering column, the piston rod is coupled 
directly to the drop arm, but with the chassis-mounted 
valve, connection is made through a double-arm relay lever, 
one arm being linked to the valve operating lever. 

A feature of the control valve is that the air used is not 
exhausted to atmosphere: this reduces the demand on the 
pressure supply system. The assembly consists of two 
groups of identical valves. In the neutral position the 
inlet and exhaust valves are closed and balance valves in each 
group are open so that the pressures on each side of the 
servo piston are equalized. With cither the steering column- 
or the chassis-mounted control valve, so long as the steering 
wheel is being turned and thus is moving the valve operating 
lever one way or the other, air pressure is admitted on one 
side of the servo piston and assists the steering effort. Im- 
mediately the wheel is held stationary, the valve lever is 
centred and the valve mechanism returns to the neutral 
position to prevent further assistance. 

The new Lockheed, telescopic jack type hydraulic servo- 
assisted steering equipment is applicable to existing vehicles 
in which the drop arm is forward of the front axle; it can be 
installed without modification of the steering box. One end 
of the power jack, which incorporates the control valve and 
hydraulic hose connections, is shghtly extended to form a 
connection for the drag link. This end contains a sliding 
member, which is centralized by a coil spring and fits on the 
ball at the end of the drop arm. A spool valve is actuated 
by the sliding member, and it is centralized by the pre- 
loaded coil spring. The valve controls the flow of fluid to 
the jack cylinder, which consists of two concentric tubes and 
contains a piston connected to an anchorage held between 
rubber washers to accommodate swinging movements. 
Drop arm movements in either direction are unassisted until 
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The latest Girling hydraulic power- 
assisted steering equipment, fitted to 
a Bedford Vega passenger chassis 


the applied steering effort overcomes the pre-loading of the 
coil spring and slides the spool valve. Then, fluid is 
admitted under pressure either directly to the front end of 
the cylinder or, through the space between the concentric 
tubes, to the rear end. The degree of assistance given is in 
proportion to the applied effort. 

Similar in layout, operating principle and performance is 
the Girling equipment, which is for forward-controlled 
vehicles and is available as a factory-installed optional extra 
on Big Bedford, Dennis Hefty and Foden chassis. It is 
basically the same as that adopted as optional equipment for 
the Armstrong-Siddeley Sapphire car. The single-tube 
double-acting power cylinder has the control valve in- 
corporated at one end and connected directly to the drop arm. 
A ball and socket chassis anchorage secures the outer end of 


the piston rod. When the effort applied through the 
steering wheel overcomes the resistance of a pre-loaded 
valve-centring coil spring, the drop arm connection slides 
between two rows of ball bearings and operates the spool 


The drag link has a pivoted connection under the 
valve casing. Detailed and illustrated descriptions of the 
Girling and the Lockheed servo-assisted systems have 
appeared in the Automobile Engineer this year, in the March 
and April issues respectively. 

Variants of this design include a two-piece type, as used 
for the Leyland Comet chassis. With this, the hydraulic ram 
and control valve are separate units, the valve being in- 
corporated in the drag link. For use in cases where con- 
siderations of space and steering geometry make it incon- 
venient to incorporate a valve in the hydraulic ram or drag 
link, the Company have developed a rotary valve for installa- 
tion in the steering column or in the hub of the steering 
wheel. This is connected by rigid or flexible piping to the 
rest of the system, and affords the same steering characteris- 
tics as with other Girling valve units. It is particularly 
suitable for multi-wheel vehicles with four-wheel steering 
as it ensures that both sets of hydraulic rams impart equal 
steering effort simultaneously. 

The Hydrosteer link type of hydraulic power-assisted 
steering equipment, produced by Cam Gears Ltd., is a 
standard feature of Austin and Morris-Commercial 7-ton 
vehicles and optional on Commer 5- and 7-ton trucks and 
12-ton tractors. Its spool type control valve is incorporated 
in the drag link. On the Austin and Morris-Commercial 
trucks, the double-acting ram is mounted in front of the 
axle beam, to which the ram piston rod is anchored. The 
cylinder is connected to a steering arm on the off-side stub 
axle. On Commer vehicles, the axis of the ram is parallel to 
the longitudinal axis of the vehicle, the piston rod being 
attached to the chassis frame and both the ram cylinder and 


valve. 
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drag link connected to the steering arm, which they actuate 

A similar linkage type of hydraulically assisted steering 
produced by Clayton Dewandre Co. Ltd. is included in a 
new range to suit different installation requirements. This 
range is particularly suitable for the conversion of vehicles 
initially designed for manual steering control. The control 
valve forms part of an assembly that replaces the drag link, 
and the double-acting power cylinder is installed preferably 
between the track road and front axle. With this arrange- 
ment the cylinder end can be coupled to a bracket anchored 
by the spring U-bolts, and the end of the piston rod can be 
clamped to the track rod. The valve is so designed that 
a reactive force gives the driver an indication of the intensity 
of hydraulic pressure and therefore of the power assistance 
afforded. In another drag link version, control valve move- 
ment in either direction is effected against a compressed bias 
spring, which helps the normal self-centring of the steered 
wheels. 

Another Clayton Dewandre hydraulic-assisted steering, 
for use in conjunction with a Marles Type 861 steering box, 
has a reaction valve similar to that used for this makers’ 
air-pressure assisted equipment. It is designed for mount- 
ing immediately above the steering box. A double-acting 
power cylinder is pivoted preferably to a fixed chassis bracket 
and the piston rod is coupled to the drop arm. In the valve 
unit, bevel gears reverse the direction of rotation of the 
steering worm shaft, the reversal being corrected by a worm 
gear of opposite hand to that ‘normally used. Two bevel 
pinions in mesh with the bevel gears are mounted on a shaft 
extended at both ends, one end operating the reaction valves 
and the other acting between a pair of bias springs pre 
loaded to hold the valves in the central, or neutral, position 
As with the drag link type, the arrangement has an assisted 
self-centring effect. 

In addition to these constant-flow hydraulic systems, the 
company exhibited a power-assisted steering unit for use in 
a hydraulic accumulator system as supplied for the Scania- 
Vabis buses and fitted to the American Mack buses. This 
unit is designed for mounting cither on the front axle, with 
an indirect connection to the steering column, or in the 
conventional position. It comprises a cylindrical housing 
containing a longitudinal worm-shaft rotated by steering 
wheel movements transmitted through bevel gearing. The 
worm shaft operates a control valve at one end of the housing 
and a power cylinder piston. Movement of the piston by 
manual effort at the steering wheel operates the drop arm 
in the normal way through rack and pinion gear and, as 
with other systems, assistance is given by action of the 
control valve which increases the fluid pressure on one or 
other side of the piston 
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Brakes 


Progress with Dise Brakes Both of the Transmission and Wheel Types 


Rscarr developments in brake equipment have been 
mainly in respect of details. They have been introduced to 
improve performance and to simplify maintenance, For 
vehicles of up to 5 tons capacity, hydraulic brakes with or 
without vacuum servo assistance are almost invariably used, 
but for larger types, particularly multi-wheelers and tractors, 
air pressure systems are also much favoured. This applies 
also to passenger carrying vehicles, with a few exceptions 
having vacuum servo application 

In disc brakes, the progress made has been mainly in 
relation to the hand applied transmission type, now officially 
permitted for passenger vehicles. The new Lockheed 
example of this type of brake has been developed to cope with 
the increased weight of commercial vehicles. It incorporates 
rigid calipers attached to the gearbox or back axle; either one 
or two calipers are employed, according to the weight of 
the vehicle. Each caliper carries a pair of cable operated 
pivoted levers, by means of which circular friction pads 
inserted in holes in the caliper are mechanically applied to 
each side of the disc, the pressures being equalized by 
compensating linkage connected to the outer ends of the 
levers. The disc is a substantial casting with radial ventila- 
ting slots between the two faces to assist cooling by centrifugal 
circulation of the air, ‘To ensure absolute security, the pads 
are bonded to circular steel plates, which are let into the 
friction material. They are independently adjustable by 
set-screws fitted with lock nuts. 

A similar ventilated disc arrangement is used for the 
transmission disc brake of the new Scammell 30-ton Con- 
structor, six-wheeler vehicle. In this application, when the 
outer ends of the pivoted levers are forced apart by a wedge- 
operated expander, actuated by a steel cable, the friction 
pads on the inner ends are applied on each side. Each pad 
has independent screw adjustment to take up wear. 

The Lockheed disc transmission brake is used as a safety 
feature on the new Foden heavy vehicle hydraulic braking 
equipment for which, incidentally, engine oil is used as the 
fluid. A combined oil reservoir and hydraulic servo carries 
the brake pedal lever, which acts directly on the servo piston, 


The Girling cable-operated automatic adjuster for Cam-actuated 
brakes on commercial and public service vehicles 


Should the hydraulic pressure fail, the piston is moved to 
the end of the cylinder; this permits further movement of 
the lever which, acting through a linkage system, im- 
mediately applies the transmission brake. 

Also of new design is the Dunlop transmission disc brake. 
Instead of a caliper, there is a trunnion-mounted, cast 
member on each side of the disc. Deep depressions are 
formed in these members to assist cooling, and each carries 
a pair of segmental friction pads. The pads are jin thick at 
their outer edges and taper to about }in thickness at their 
inner edges. They are bonded to thin steel mounting plates 
secured by set-screws. To apply the brake, the side members 
are tilted inwards by downward movement of a cam lever. 
This lever is pivoted to one member and connected to the 
other by a rod passing through a coil spring, which holds the 
members apart so that the pads clear of the disc when the 
brake is released. 

Extreme simplicity characterizes the latest, Dunlop, 
hydraulic, disc-type wheel brake. The caliper comprises 
two flanged housings secured on each side of a central mem- 
ber, both containing a pair of hydraulic application cylinders 
acting on steel plates to which square-shaped friction pads 
are bonded. Insertion and removal of the pads are effected 
through apertures in the central member. To replace the 
pads when worn, it is necessary only to withdraw pins 
securing their retainer plates 

In its latest form the Girling, hydraulic, disc-type wheel 
brake is also of simpler design than before. The caliper, a 
one-piece casting, is bored to accommodate the hydraulic 
cylinders, which apply a pair of segmental friction pads on 
each side of the disc. A balance tube connection between 
the cylinders equalizes the pressures. The steel-backed 
pads are held in position by narrow rataining plates secured 
to the upper and lower edges of a large aperture in the 
caliper. Through this aperture the state of pad wear can 
be seen at a glance and the pads can be withdrawn easily. 

An addition to the Girling range of drum brakes is an 
automatic adjuster for cam-expanded shoes. It operates 
on the return stroke of the cam lever, when this lever has 
moved through a predetermined angle. A spring-loaded 
cable, attached to one shoe and to the lever, passes over an 
idler pulley and partially round the outer carrier of the 
adjuster. The carrier contains a spring-loaded plunger, 
engaged in teeth on the adjuster spindle. Rotation of this 
spindle actuates the adjuster wedge that expands the shoes. 
Though every cam lever movement causes the cable slightly 
to rotate the carrier, adjustment does not occur until the 
lining wear is sufficient to permit engagement of the plunger 
with the next tooth on the adjuster spindle. Rotation of 
the spindle by the adjuster, of course, reduces the shoe 
clearance. 

Clayton Dewandre Co. Ltd. have introduced into this 
country the American Bendix accumulator system for 
operating brakes and other hydraulic vehicle equipment. 
They exhibited a complete set, as supplied for the Norwegian 
Scania-Vabis buses. The accumulator, of which it is 
preferable to use two for front and two for rear brakes, is of 
the spherical type as employed for aircraft. It is designed 
for a maximum working pressure of 1,500 Ib/in*. The 
spherical casing has an oil inlet at the bottom and contains 
a rubber bag, which is inflated through a Schrader valve at the 
top. This valve is connected to the vehicle’s air pressure 
system to maintain the required hydraulic operating pressure. 
Since the lower half ot the bag collapses to varying degrees, 
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according to pressure conditions, it is of thinner rubber than 
the upper half and incorporates rubbing pads to protect it 
against chafing due to contact with the inner wall of the 
casing. 

An unloading valve in the air pump-reservoir circuit of the 
vehicle has non-return valve connections to the accumulators, 
which are also connected hydraulically to a pedal-operated, 
dual brake-control valve. When the hydraulic pressure 
falls below a prescribed minimum, the unloading valve auto- 
matically diverts the air supply from the pump to the accumu- 
lators and thus restores the normal working pressure. The 
new brake control valve has independent operating cylinders 
for connection to the front and rear brakes respectively, so 
that failure of one system does not affect the other. For the 
same reason a new safety dual control valve is incorporated 
in the Westinghouse dual air braking system, the air being 
taken from two independent reservoirs. 

For vehicles with axle loads of 8 to 9 tons, redesigned and 
strengthened versions of the Lockheed two-leading shoe 
brakes have been introduced. They have Sin and 7in wide 
shoes and 164in diameter front and rear drums respectively. 


The cable-operated disc type transmission-brake that is fitted to the 
Scammell Constructor 30 ton chassis 
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Lockheed disc type transmission-brake, with two 


callipers, for the heavier types of vehicle 


Left Demonstration models of the Dunlop disc type 
transmission-brake 


actuated disc brake for application to road wheels 


and the latest hydraulically 


Their linings are {hin thick. For medium duty, Lockheed 
supply a new l6in 5in brake, operated by a transverse, 
cylinder and wedge mechanism. One of the shoes of this 
brake is of a compound design such that when the drum 
rotates forwards, both act as leading shoes, and when it 
rotates backwards the compound shoe acts as a leading shoe 
and produces a servo thrust on the other through a sliding 
adjuster mechanism; thus a duo-servo effect is obtained 

Feeny and Johnson Ltd. have added a new safety feature 
to their vacuum-operated trailer brake equipment, whereby 
the brakes are automatically applied should the trailer become 
accidentally detached. The new component is known as the 
S.B.S. Breakaway valve. It is mounted on the trailer draw 
bar and is coupled to the rear end of the flexible hose con- 
nected to the towing vehicle’s vacuum brake system. A pipe 
connection is taken from the valve to the bellows power unit 
that operates the trailer brakes. Two more connections are 
made between the valve and a vacuum tank on the trailer 
Normally one of the latter is closed by a plunger in the 
breakaway valve, while the other communicates through the 
valve to the flexible hose to maintain vacuum in the trailer 
tank, The connection to the tank is fitted with a non-return 
valve. If the mechanical connection between the towing 
vehicle and trailer is broken, so that the pull of the trailer is 
transferred to the hose, the plunger is pulled forwards as the 
hose slides off its outer end. This opens the pipe line from 
the vacuum tank to the power unit and, at the same time, 
closes the passage through the flexible hose connection to 
atmosphere. The trailer brakes are thus immediately 
applied and remain so until the hose is pushed on to the 
valve connection and the plunger thus slid back to the run 
ning position. Normally the hose connection to the valve 
is held by a thin aluminium strip which breaks when the 
trailer becomes detached 

A simple solution of the brake squeal problem was 
exhibited by the Motor Industry Research Association, It 
is a metal ring faced with friction material and pressed against 
the mouth edge of the brake drum by spring clips. Its 
function is to damp out drum vibrations, and its effectiveness 
is enhanced by the fact that the ring is in segments loosely 
joined together by riveted hinge pieces. When the drum 
vibrates, relative motion between the drum and damper 
absorbs sufficient energy to prevent the vibrations from 
building up to an audible level. 
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Electrical Equipment and Heaters 
Some New Applications, and Cab Heating for Goods Vehicles 


As on cars, the general trend on al! types of commercial 
vehicle is one of increasing use of electrically operated 
accessories and components. The essentials for road safety 
alone demand additional accessories by way of fog and 
cornering lamps, windscreen wipers and washers and de- 
misters. There is also the question of driver comfort, a 
question which has led quite a number of manufacturers 
(especially of mass produced vehicles) to install a cab heater, 
or at least make provision for its optional fitment. Moreover, 
there is a marked increase in the electrical operation of body 


units ranging from doors to gear-selector 


and chassis 
mechanisms. 

For the lighter vehicles, particularly those in the delivery 
van class where short runs and frequent stops and starts 
constitute the daily round, these additions have necessitated 
the employment of a higher capacity dynamo and, the use of 
current-voltage control system of regulation. On other 
classes of vehicle, the compensated voltage control system of 
regulation continues to find place, but even here, there are 
signs that ere long the current-voltage control (or current 
limit voltage control as it is termed in Simms nomenclature) 
will be the rule rather than the exception. Moreover, for 


On the Atlantean, the bat- 


tery is readily accessible 


Left The Lucas model 
567 stop and tail lamp 


Right The Ford Thames 7 
cwt van with head and side 
together 


lamps mounted 


all classes of vehicle, the additions referred to have led to the 
adoption of simpler wiring systems, instrumentation and 
driving controls, 


Dynamos and control boxes 

All makes of dynamo and control board remain much the 
same as hitherto, such modifications as have been effected 
being of a minor order and relating chiefly to standardization 
and production. 

Of particular interest in the C.A.V. and Simms ranges of 
control board are those employing a solenoid relay or con- 
tactor type cut-out which, for dynamos with outputs up to 
about 750 watts, is becoming increasingly popular. Also of 
particular interest where cut-outs are involved, is the heavy 
C.A.V. cut-out of a kind known as the “‘field resistance type” 
and having the type symbol BCK45. In appearance this 
unit is similar to other triple contact BCK types, but the 
essential difference is that instead of acting as a throw-out 
coil, its external winding is cumulatively wound and 
connected s0 as to serve as a dynamo field resistance when 
the unit cuts out. This action, of course, raises the cutting- 
out speed of the dynamo to a point somewhat remote from 
that of the cutting-in speed. By cutting-in at a higher 
dynamo speed than would otherwise obtain, it becomes 
(assuming the system is without defect) free from the 
destructive phenomenon known as “‘buzzing”’. Buzzing :s 
the rapid vibration of the cut-out armature with consequent 
repeated opening and closing of the contacts that occurs 
in many types of cut-out when, following cutting-out 
action, the dynamo speed h ppens to fluctuate slightly above 
and below the cutting-out speed. As therefore, on the 
heavier vehicles, the reverse current broken by the contacts 
may be as high as 8 to 10 amperes (on smaller mass produced 
vehicles it is between 0 to 5 amperes) the rate of erosion of 
the contacts is considerable under these conditions. More- 
over, as these conditions are more likely to be encountered 
by the heavier vehicles operating in city traffic crawls, it 1s 
evident that the life of the cut-out contacts of such vehicles 
can be immeasurably prolonged by adopting a cut-out 
design which provides for a somewhat greater difference 
between the cutting-out and cutting-in speeds than that 
obtainable from conventional types. 

With regard to the future of generators, there is the 
possibility of the alternator replacing the dynamo, The 
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alternator is simpler and cheaper to produce, requires very 
little servicing because of the absence of brushes and being 
devoid of a commutator makes for little, if any, interference 
with radio or television. Its application to goods and 
passenger vehicles would have taken place long ago had it 
not been for the difficulty encountered in producing a 
suitable companion rectifier. 


Batteries and lamps 

Where batteries are concerned, two main trends obtain, 
one for acid types, the other for alkaline types. For the 
former, there has been considerable development in separator 
materials which provide increased diffusion of the electrolyte 
and improved support for the plates. These developments 
have resulted in higher starting performance and longer 
battery life. 

In the alkaline types of battery, development has also been 
considerable and has resulted in reducing the internal 
resistance to a comparatively low value. The importance of 
low resistance is not so much a matter of efficiency, for loss 
of energy in a battery is relatively unimportant on motor 
vehicles. On the contrary, it is rather the effect of internal 
resistance upon the lamp life that is all important. Suppose, 
for example, the bulbs are rated at 12 volts, then with a six- 
cell lead-acid battery and a maximum charging voltage of 
2:7 volts per cell, the increase in voltage on the lamps would 
be:— 

12 « 100 12 100 35 per cent 
With a comparable nine-cell alkaline battery and a maximum 
charging voltage of 1-8 volts per cell, the percentage increase 
would be the same viz:— 

9 18 100 42 

12 12 
Both these are extreme figures, but they serve to show the 
importance of internal resistance, and of rating bulbs above 
their nominal value. They explain too, the development of 
the low-resistance alkaline cell. Hitherto, 12-volt alkaline 
batteries had 10 cells, which, of course, resulted in a 50 per 
cent increase in voltage on the lamps. Today, 12-volt 
alkaline batteries having only nine cells are standard practice. 
Moreover, some of the modern alkaline batteries have a 
maximum charging voltage of 1-65 volts per cell, and others 
even as low as 1:57 volts per cell. Further developments in 
this direction, and in the structure of the plates to permit 
the exposure of a larger surface of active material to the 
electrolyte can be expected in due course. 

Reverting to acid batteries, there were two Dagenite 
exhibits of particular interest. Of these, the first was one of 
the largest 6-volt batteries in a moulded container to be 
produced in this country. It is manufactured to a special 
design for London Transport. The second was a new 
feature by way of a lead ring at the base of the terminal posts 
on all Dagenite batteries. This special feature has been 
incorporated to minimize the risk of corrosion, and con- 
sequently, to reduce the maintenance required by the 
vehicle operator. 

Some modifications in this respect have also been made on 
Tungstone batteries. The problem has been tackled by 
a two-fold approach of which one part consists of a specially 
designed lead bush moulded into the cell lid in a manner 
permitting the terminal post and the bush to be burnt 
together to form a solid metal cap so that the cell is com- 
pletely sealed against acid creepage. The other part con- 
sists of a new design of vent-plug which overcomes the 
problem of acid spray by effecting separation of the droplets 
and returning them to the cell. 

With regard to battery accessibility on buses and coaches 
the new Leyland vehicle, the Atlantean, provides an example 


100 35 per cent 
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Above - Separate head and side lamps are 
employed on the Morris J2 light pick-up 


The new C.A.V. flasher unit, 


removed 


Above : 
illustrated with its 


cover 


Control unit for the Trico 
type flasher 


Right : 
time-switch 


Below : The Trico motor-driven type 
of flasher unit is easy to mount 
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Above : Main features of this Delco electri« 
wiper are: self-parking, silent operation, 
and automatic protection against overload 


Below K.L.G,  single- 
heater plug and balast 


and double-pole 
resistor 


of battery units located in box-like housings forward of the 
rear wheels on both sides of the body. Access to the com- 
partments is by means of a readily detachable panel on 
the side. 

In general, the design of lamps remains unchanged, the 
only notable trend being towards the increase in the size of 
combined stop and tail lamps, to give additional safety for 
night driving. A good example of the latest type of com- 
mercial vehicle stop-tail lamp is the Lucas Model L 567 
which, for the sake of convenience, incorporates the now 
obligatory reflectors and can thus be used to bring an old 
vehicle up-to-date and satisfy all rear lighting and reflector 
regulations, It is designed for fitting in pairs, functions 
upon a 21/6 watt non-reversible bulb and incorporates a 
Diakon lens which is weatherproof and impervious to oil, 
paraffin, petrol and cleaning agents. Some good examples 
of flexible (rubber) rear lamps were exhibited by Flexible 
Lamps Ltd. Among the fog and driving lamps were the 
well-known Notex “Blue-Spot”’ One model, the 
“Lightmaster” is designed for use as a supplementary head- 
lamp for high speed and projects a spot beam of not less 
than 1,000 ft in length. 

Also remaining more or less unchanged is the position of 


range 
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the driving lamps, typical examples of which are to be found 
on B.M.C. and Ford vehicles. On the lighter types of 
B.M.C., notably Austin and Morris, the headlamps are 
mounted immediately above the sidelamps, whereas on 
similar types of Ford vehicle, such as the Thames 7 cwt van, 
the head and side lamps are combined as in American 
practice. An outstanding exhibit as regards headlamps was 
the Rutland six-wheeler, which had four. 

In the field of tractors and semi-trailers, DAF exhibited 
a fully-automatic coupling which, by the action of coupling 
the tractor to the semi-trailer, connects the brake lines and 
the electrical wiring. The front support is raised auto- 
matically thus the driver does not need to leave the cab and 
can operate the coupling from his seat by the movement of 
a lever. 


Direction indicators and horns 

The position regarding direction indicators is still dubious, 
both as to choice between flashing and semaphore types and 
between the method of operation of the former. Because 
of the doubt as to choice between the two varieties, there are 
available types which serve as a compromise. These can be 
grouped into two categories, namely: “‘flashing-semaphore 
types” and “animated arrow types’’. The latter are of 
Simms design and manufacture. Further, in addition to 
these general trends, the C.A.V. semaphore type with a 
flexing arm which minimises the risk of damage in the event 
of its striking an obstacle, continues to be popular. 

The doubt as to choice between the modes of operation 
of the flasher type arises from the fact that two leading 
makers, C.A.V. Ltd. and Trico-Folberth Ltd., have intro- 
duced new models, the operation of which differs entirely 
from their respective predecessors. The C.A.V. model is 
condenser-relay operated, whereas the Trico model is motor 
driven. 

Although light and compact, the C.A.V. model is designed 
especially for public service and transport vehicles. It is of 
the usual C.A.V. robust construction and the relay, its only 
moving part, is operated through an electrolytic condenser 
which is hermetically sealed and unaffected by temperature 
or moisture. Three types of lamp are available for flasher 
use, all giving maximum visibility and attention value. 
They comprise the circular type for front or rear mounting; 
an “arrow” type lamp, usually for rear mounting, and the 
“blister” type for side mounting. A large self-cancelling 
control switch with adjustable time relay, incorporating a 
warning light, is available, or a simple hand cancelling type 
selector switch, also with warning light, may be used. The 
last mentioned units follow the same design as those used 


The Commer |5 cwt 
pick-up is a good 
example of the British 
practice of grouping 
the driver's controls 
and instruments 
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Below : The new Trico-Folberth heavy- 
duty flasher lamp is said to give a long- 
range signal of high intensity, and it 
incorporates a secondary system of prisms, 
which are intended to prevent dazzle 


Above : 


Right: Twin starters of C.A.V. maru- 
facture are employed on the British United 
Traction 200 b.h.p. diesel railcar engine 


with the previous C.A.V. motor-driven flasher unit. 

For vehicles over 2 tons, Trico-Folberth Ltd. have 
developed a new flashing lamp signal the optical properties 
of which it is claimed, are of a high standard, giving a long 
range signal of high intensity, combined with a secondary 
optical system of prisms to provide a positive yet dazzle free 
signal for overtaking traffic. This attractively styled lamp 
unit is made of Diakon, and robustly constructed to with- 
stand modern vehicle-washing practices. Alternative sys- 
tems of operation include a motor-driven flasher unit and a 
heavy-duty time-switch which incorporates a flashing 
mechanism. The former embodies a high efficiency motor 
with precision cut gears and a highly developed contact 
system. It is operated by an illuminated switch which 


controls the dual circuits of the motor and the two or four 
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The C.A.V. thermostat unit: | Adaptor, 2 Counterbore, 3 Core, 4 Spring-loaded 
plunger with valve seats, 5 and 6 Coil carrier for the heater coils 7 and 8, 9 and II Large 
and small perforations, 10 Diametral shield flange 


lamps fitted. Of the alternative flashing time switch it can 
be said that it represents a considerable advance in this type 
of control. 

New two-lamp sets for fitment to the sides of commercial 
vehicles have been introduced by Wingard (M.A.) Limited 
They are supplied complete with lamps, bulbs, flasher unit, 
steering column selector switch and warning light, outlet 
wiring and self-tapping screws 

Horns remained substantially unchanged. 


Windscreen wipers and washers 

New equipment in this field is the Delco windscreen wiper 
It is a dual speed, self-parking unit incorporating built-in 
It is silent in operation and is based 
Power transmis- 


overload protection. 
upon the powerful Delco Type 258 motor 
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sion is by worm drive through a nylon reduction gear, 
giving an output torque of 24 lb-ft at a normal operating 
speed of 55 r.p.m. When operated upon the higher of the 
two speeds it rotates at 90 r.p.m. for torrential rain, bad 
mist or fog. A segmental rotary switch, built in the reduc- 
tion gear, provides an autornatic parking mechanism which 
returns the blades to a predetermined position when the unit 
is switched off. To ensure starting under unfavourable 
conditions the motor is compound wound. The overload 
protection consists of a thermostat which safeguards the 
motor should the blades become frozen to the screen or 
partially or badly seized through any other cause. In its 
present form, the wiper is standard equipment on Bedford A 
series trucks and the Bedford CA van 

The Lucas Screenjet, following its introduction last year, 
has found place on a number of the lighter vehicles, and 
would appear to be widely applicable to the heavier vehicles. 
Both British and foreign vehicles are adopting dual wipers. 
notable being the Karrier and the Dodge 


Diesel starting 

A new piece of equipment serving as a cold-starting aid 
for a diesel engined vehicle is the C.A.V. thermostat, type 
285. It has been tested down to 10 deg F 12 deg C) or 
less in a number of small engines of about 2) litres capacity. 
By employing the same fuel as the engine, it overcomes the 
disadvantages and supply difficulties which would otherwise 
arise. The device is simple and robust and has few working 


The Dodge normal control truck exemplifies 

American practice in grouping controls and 

instruments, Dual windscreen wipers are 
fitted to the tops of the screens 


This model G10 cab heater was shown on the Delaney Gallay stand 


parts. Moreover, it is actuated by merely pressing a button 
or turning a switch, thus tedious or annoying preliminary 
operations are avoided. Designed for threaded location in a 
horizontal position in the inlet manifold, its installation is a 
simple matter requiring only a drilled and tapped hole into 
which it is inserted. Gravity feed from a head of approxi- 


mately 4in serves as the fuel supply, the fuel container being 

automatically topped up when the engine is running. 
Basically, it consists of a core, a solenoid, a spring loaded 

plunger which butts against a valve seat, a coil carrier bearing 


Swedish practice, with regard to the 
arrangement of controls, instrumentation, 
cab heating, demisting and defrosting, is 
shown by this illustration of the Volvo 
layout. The control for the Eaton two- 
speed axle can be seen on the gear lever 
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Above : The Clayton Dewandre GHD3, six-outlet demister 


Right : 
the control unit and combined microphone and master switch 


two heater coils and a cylindrical shield having large per- 
forations on one side, small perforations on the other and a 
small diametrically disposed flange. As soon as the engine is 
rotated, air from the inlet manifold enters the shield through 
the small perforation and mixes with the vapourized fuel 
within, whereupon the mixture is ignited by the coil and so 
heats the air for combustion as it is drawn into the cylinders. 
The flange provides a sheltered zone around the outlet 
perforations, thereby protecting the flame from the incoming 
air stream. The operating switch is closed for about 10-15 
seconds and then the starter motor is engaged in the usual 
way. A single rotary switch, incorporating both the 
thermostat switch and the starter switch, fulfils all require- 
ments of the starting technique and also provides for the 
operation of the starter alone when ambient conditions are 
favourable. 


Controls and accessories 

C.A.V. gear change, Eaton 2-speed axle, and ‘Manu- 
matic’ and Newton clutch controls, all of which employ 
solenoid operation, have been covered in the report on the 
Transmission Systems. Also described is an _ electrical 
diesel railcar control developed by Self-Change Gears Ltd. 
The C.A.V. door control which remains basically unchanged 
is finding increasing application. 

With regard to instrumentation, 
duced new types of speedometer and thermogauge. These 
will be discussed in our next issue. On some British 
vehicles, the instruments were calibrated in English and 
Continental units. 


AC-Delco have intro- 


Smith's Radiomobile equipment installed in a coach, showing 


Coachwork 


Among the cab-heaters were the Clayton Dewandre CB 
and a new six-outlet demister, type GHD 3, a new Delaney 
Galley, type G10, a new K-L demister and defroster, the 
well-known Smiths 3) kilowatt unit, and a new Wingard 
model called the “Sahara”’ 

In the comprehensive range of Smiths Radiomobile 
exhibits for coaches was the only radio specifically designed 
for coach use. 

Notable among the heater plugs exhibited were the K.L.G. 
single and double pole types. Ballast resistors for dropping 
the voltage to suit the plug—a common practice—are also 
manufactured by K.L.G. The effect of these is noticed, 
for instance, with a 12-volt system on a four-cylinder engine 
If the particular plug specified operates at 1:7 volts, then four 
such plugs connected in series (as in double-pole operation) 
require a total voltage of 68 volts. Hence, a ballast resistor 
capable of absorbing the difference up to 12 volts, less a 
small allowance for “‘on-load”’ battery drop, is required. 

One of the most creditable exhibits was a new 200 b.h.p. 
diesel for railcars which, owing to heavy operating conditions, 
have had to be increased in weight. It was a product of 
British United Traction Ltd., and equipped with two C.A.V 
axial starters, arranged side by side. To ensure simultaneous 
starting torque from these units, special C.A.V. equipment 
consisting of trip-contacts and a second “SOL” terminal 
had been added to each. In this way, a given starter is 
brought into mesh before the other, but, as soon as the latter 
completes its meshing, its trip contacts are made to close, 
causing the solenoids of the two switches to become series 
connected so that the switches act simultaneously 


Glass Fibre Reinforced Plastics Components are Arousing Widespread Interest 


F xzquent sweeping changes in design and construction 
cannot be expected. One of the reasons for this, of course, 
is that operators establish efficient running and maintenance 
techniques for their vehicles, and any changes that involve 
drastic alterations to these techniques are undesirable. 


Automobile Engineer, November 1956 


Moreover, body builders do not wish to upset their well 
tried production routines unless an alternative can be made 
to show substantial savings in cost. However, the employ- 
ment of laminated plastics is evidently justified, for this 
material has certain operational merits and, from the con- 
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The body of this Daimler 73-74 seater, double-deck bus, based on a CVG chassis, is constructed 
Its overall length is 30ft and the overall width is 8ft 


by Willowbrook Ltd. 


structor’s viewpoint, has the advantage that it can be formed 
without recourse to highly skilled labour, a point that seems 
to appeal to some bus builders 

The increasing use of plastics was a prominent feature of 
the Exhibition. Both large and sma!! components composed 


partly or wholly of resin-bonded glass fibre were shown; 
they range from a complete outer pane! of a roof to the door 


of a luggage compartment. It is apparent that plastics 
material will be applied more generally in construction, 
Apart from lightness and ease of manufacture, the improved 
thermal insulation obtainable with this 
importance. 

On the subject of body construction methods, there is 
still no hard and fast rule to be followed, for the traditional 
method of building composite coachwork on a normal 
chassis frame remains in common use. It would seem that 
the integral method, which was a feature of the last Show, 
has not yet gained much ground, although its value in re- 
ducing weight is unchallenged. Of particular interest, 


A trunk lid entirely composed of glass fibre reinforced plastics is em- 

ployed on this body built by Plaxtons Ltd. on a Maudslay chassis. Since 

it has not any metal framing, the thickness of the plastics laminate is 

increased locally to form bases for the mounting of components such 
as hinges and locks 


material is of 


however, is the introduction of an 
entirely new type of chassis, in 
which the combined strength of the 
body shell and chassis withstand the 
loads imposed by the large number 
of passengers that current regula- 
tions allow. An example of this 
type is the new, Leyland rear- 
engined chassis, which cannot by 
itself carry the loads imposed by 78 
passengers, and which in any design 
analysis must therefore be treated 
a8 an entire structure rather than as 
two separate units consisting of 
body and chassis) The merit of 
this semi-chassisless arrangement 
lies in the fact that the body builder, 
being provided with a chassis frame 
with all major units correctly posi- 
tioned, is not restricted in choice of 
exterior lines or interior arrange- 
ments, so long as his structure is 
mechanically sound and registers 
with the mounting points that the 
chassis designers consider essential. 

There are, of course, variants of 
each form of construction. For 
example, with the traditional method 
of using an entirely separate body 
structure, the body shell may be 
constructed mainly of timber, with steel reinforcement; or, 
as is becoming more general, it may be produced entirely in 
steel or light alloy, or perhaps a combination of both. 
Whilst these remarks on constructional methods have been 
made with regard to passenger-carrying vehicles, obvicusly 
the builders of goods-carrying vehicles have been influenced 
by developments in this allied field. 

In the new Leyland Atlantean double-decker there are 
many features that exemplify some of the latest advances in 
passenger vehicle development. In the first place, this 
public service bus represents the intermediate stage between 
the traditional style, in which the chassis is 2 self-contained 
unit, and the more modern type of body designed to take 
all the load. The frame, together with the major mechanical 
units, forms a self-contained assembly, which can be road 
tested and driven from one factory to another. Nevertheless, 
without the added strength of the body structure, it would 
not be capable of carrying the full operating loads. A rear- 
engine layout has been adopted, so there is no difficulty, 


Weathershields glazed ventilating panels are fitted in the roof of the 

Duple luxury coach on the Commer chassis; they are adjustable to any 

one of three positions. The front canopy is equipped with tinted trans- 

parent panels, which can be omitted if the customer requires a forward- 
facing destination indicator to be fitted 
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so far as the body floor is concerned, in respect of the pro- 
vision of clearance for units such as the propeller shaft. 
The height of the floor of the saloon gangway above the 
ground is 17jin, laden, which by suitable floor arrangement, 
incorporating a slight curvature, gives a step height of 14in. 
The advantages of this low floor are reflected in the overall 
height of the double-decker, which in the laden condition is 
only 13ft 2fin; the headroom is in no way restricted. 
Another advantage of the rear engine position is that the 
main entrance door is at the front, on the near-side. This 
brings it under the immediate control of the driver, an 
arrangement that promotes safety and leaves the conductor 
free to attend to his duties in other parts of the vehicle. 
Power-operated, double folding doors are employed, and 


Right: Duple Motor Bodies Ltd. manu- 
facture this luxury coach on a Commer 
chassis. It has comfortable seating 
accommodation for 33 passengers, but can 
be equipped to seat 41 people. In addition 
to the luggage compartment at the rear, 
there are lockers in the side skirting panels 


they give direct access to the stairway leading to the upper 
saloon. ‘The economy in space that the rear engine location 
makes possible enables 78 passengers to be accommodated, 
44 in the upper saloon and 34 in the lower saloon. 

In the construction of the body, which has a light steel 
frame panelled in aluminium, the pillars are joined to the 
outriggers of the chassis frame. Weight has been saved by 
the adoption of this semi-unitary method of construction: 
the vehicle has an unladen weight of 7} tons. This result 
has been obtained without adopting unorthodox methods of 
design or construction, so there can be no doubt that the 
vehicle will be satisfactory so far as durability is concerned. 
Despite the large seating capacity, the specification permits 
a degree of manoeuvrability that compares most favourably 
even with smaller vehicles. Obviously, this advanced 
design will have a great influence on future developments in 
the large-capacity, public service vehicle field. 

Another noteworthy large-capacity body is the 73-74 
seater, double-decked saloon shown by Daimler. It is 
based on a CVG chassis, and is constructed by Willowbrook 
Ltd. Naturally, full advantage has been taken of the 
increase in maximum permissible dimensions; the overall 
length is 30 ft and the width 8 fet. 
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For operators who require open-top service vehicles 
during the summer season, for example at holiday resorts, 
there is much to be said for the dual-purpose body on a 
Regent Mark V chassis. This body was developed by 
Park Royal Vehicles Ltd., and was shown by A.E.C. Ltd. 
It has a lightweight upper saloon roof, of plastics material, 
which can be entirely removed, the joint being at a level 
just below the windows. The roof unit, complete with 
glass, weighs about 6 cwt. For detachment during the 
summer months, any suitable tackle can be employed and the 
roof assembly can remain slung in the roof of the garage if 


Left: A noteworthy feature of this Weymann 
Arcadian, on the Leyland Worldmaster chassis, is its 
comprehensive air conditioning system to suit overseas 
requirements, The air conditioning equipment has 
been developed for this particular application by 
J. Stone & Co, of Deptford. It can supply cool, filtered 
air in quantities such as would be required when the 
vehicle is used in tropical countries 


With the plastics roof removed, the bus is a 
normal type of open-top vehicle, To conform to legal 
requirements, a hand rail is fitted round the top deck, The 
structure that supports the plastics roof is based on a light 
alloy member, which forms the main lower unit and follows 
the plan contour of the upper saloon waist. A secure 
junction between the two units is ensured by the use of 
bolts, an overlapping moulding giving a neat weatherproof 
finish to the joint. Obviously the employment of a detach- 
able roof avoids the necessity for storing fine-weather 
vehicles during the winter months. ‘This is an example in 
which the full benefits of plastics materials, with their 
saving in weight, have been utilized to effect economies in 
operation. 

Another example of a body in which plastics is used 
extensively was that shown by Plaxtons Ltd. on a Maudslay 
chassis. The plastics panels are incorporated to minimise 
weight, for economy in manufacture, and to minimise cost 
of repairs to damage sustained accidentally in service. This 
41-seater coach body has plastics panels at the rear corners, 
and for the front panel which incorporates the housing for 
the radiator grille and headlamps. Of even greater interest 
from a technical point of view, is the use of a trunk lid that 
is entirely composed of glass fibre reinforced plastics without 
any metal framing. The thickness of the glass fibre re- 
inforced panelling, in general, is approximately ¥, in, but it 


necessary. 
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This striking Ghia-styled luxury coach 
on a Leyland chassis incorporates air 
conditioning equipment but, unlike the 
Weymann Arcadian, it has windows 
that can be opened on each side 


is increased at various points, such as’ hinge and lock mount- 
ings. This lid has the advantage of being very easy to balance 
and light to operate. Relatively simple moulds are involved 
in the manufacture. While it is difficult to state, without 
actual experience, just how durable this plastics luggage 
compartment door will be, there seems to ve no reason why 
such a lightly stressed unit should give trouble. The 
material takes a good finish, and the saving in weight is 14 lb. 
This touring coach has an entrance at the front on the near- 
side, and for the comfort of passengers, Clayton Dewandre 
under-seat heaters are installed, 

The new Crossley Bridgemaster is a large-capacity, double- 
deck bus, in which the unitary, or chassisless, method of 
construction is employed. Its capacity is for 72 seaved 
passengers, and its height is 13 ft 5jin, unladen. In the 
construction of this body, light alloy members are exten- 
sively used, with the result that the unladen weight is only 
7 tons 17 cwt 2 qrs. The major units are attached at locally 
reinforced points of the main body structure. The low 
overall height has been obtained by particular care in the 
layout of the transmission units, in which the specially 
designed rear axle has an offset drive. Convenience of 
passengers in both saloons has been studied in the arrange- 
ment of the central gangways. 

Duple Motor Bodies Ltd, exhibited a well appointed 
luxury coach, of the type for which this manufacturer is 
well known. It is in the class of vehicle that is popular for 
long-distance touring, both in this country and abroad, 
Special attention has been devoted to the design and trim- 


Layout of the front end of the Ghia-styled Leyland coach 


ming of the seats, which are in moquette over shaped, foam- 
rubber foundations on the cushions and squabs; head rolls 
are also provided. In the vehicle exhibited. there was 
comfortable seating accommodation for 33 passengers, 
although this body can be equipped to seat 41 passengers. 
The entrance door is at the front on the near-side, and 
opposite it is an emergency exit in the off-side panel. In 
addition to the luggage accommodation available at the rear, 
there are also luggage compartments in the side skirting- 
panels. A Weathershields glazed ventilating panel is fitted 
in the roof. This panel is adjustable to any one of three 
positions. The front canopy has tinted Perspex panels, 
which can be omitted for the accommodation of a destination 
indicator. Hard-wood is used for the body frame and is 
suitably reinforced where necessary with steel and light 
alloy. The panelling is in aluminium, with Zintec steel at 
the lower rear corners. A Commer diesel-engined chassis 
is employed. Another model that was shown by Duple is 
the 41-passenger luxury coach on a Bedford Vega, which is 
of similar construction. It is designed for express service, 
private hire work and touring operation. This body in 
general follows the lines that have become traditionally 
associated with Duple coach bodies. 

The Weymann Arcadian overseas luxury coach is designed 
specially to suit the Leyland Worldmaster chassis. Its 
body structure is entirely composed of steel. The pillars 
are fabricated from two T-section stecl members united 
vertically by a channel section to form an exceptionally 
strong box section. One component of each member is 
continued vertically to form a transverse roof member; 
longitudinal spacing is maintained by the cant rails and 
purlins. 

This 40-seater coach is noteworthy because it is equipped 
with a comprehensive air conditioning system, developed for 
this particular application by J. Stone and Co., of Deptford. 
The installation can supply cool, filtered air in quantities such 
as would be required when the vehicle is used in tropical 
countries; alternatively, if the ambient temperature is low, 
it is also possible to feed moderately warm air into the 
vehicle. In the plant, the compressor is operated by a 
separate power unit, and the whole assembly, including the 
condenser, is installed beneath the body. Air is supplied 
through louvres, in the front canopy, directly to an evaporator 
unit that passes cooled, filtered air through ducting in the 
passenger compartment roof and through grilles into the 
rain saloon, Thermostatic control is incorporated to main- 
tain predetermined temperature conditions within the 
body. It appears that having once set the equipment in 
motion, the driver has little need to be concerned with the 
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working of the apparatus. This equipment will be of 
considerable interest to bodybuilders who have a market in 
tropical countries. 

The installation of reliable air conditioning equipment 
renders unnecessary the use of opening windows; it would be 
undesirable to admit external air in the normal way, since 
thermostatic control would be seriously impaired. There- 
fore, in this coach, the windows are fixed. Reclining seats 
are provided for the 40 passengers. Special attention has 
been devoted to the accommodation of luggage: there is a 
rear compartment with a capacity of 85 ft*, whilst underfloor 
lockers with access doors at each side, give a further 77 ft* 
each, 

Air conditioning is also a feature of the Ghia-designed body 
among the Leyland exhibits. This Italian-built body is of 
striking character, as would be expected from a stylist who 
has established a world-wide reputation for his private car 
designs. It has many features that warrant careful investiga- 
tion and some will probably be seen in modified form on 
subsequent productions. Outstanding features of this 
40-seater coach are the formation and contouring of the 
front and rear panels; the front panels, for example, have a 
forward slope, whilst the rear panels are dominated by side 
panel extensions carrying lighting auxiliaries. Entrance to 
the body is through a coach door at the front on the right- 
hand side. Immediately inside this door, against the front 
bulkhead beneath the screen, is the air conditioning equip- 
ment, which distributes treated air through ducting along 
each side of the body. 

The integral construction that Thomas Harrington Ltd. 
introduced two years ago, using Commer units, has been 
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In this 60-seater double-deck bus, built by Charles H, Roe Ltd., the 
lower saloon is framed with light alloy and the upper with teak 


maintained without radical alteration, for it has been found 
that this system has given every satisfaction and is widely 
appreciated by operators who have had experience of it. In 
the 60-seater double-deck bus built by Charles H. Roe Ltd. 
and shown on an A.E.C. chassis, a combination of structural 
materials was to be found. For the structural members of 
the lower saloon, teak has been used in combination with 
a soft-wood floor, whilst the upper saloon framing is of light 
alloy members, and the floor is of resin-bonded plywood, 
The vehicle is intended for the home market. This com- 
bination of different modern constructional methods appears 
to provide durability with reasonably light weight: the body 
weight is 2 tons 14 cwt 3 qrs. Light-weight tubular framed 
seats are employed; in the lower saloon the trimming is in 
moquette with leather borders whilst, in the upper saloon, 
leather is used throughout. The staircase is of the Roe 
safety type, incorporating two passing-platforms and forming 
a coat-hanging compartment. In the upper saloon there 
are eight opening windows of the Widney Famco double- 


Above, left : 
the rear quarter panels of the Ghia- 


private car styling techniques 


Left: Distinctive features of this 
Harrington 41-seater Contender chassis 
are the treatments of the front panel, 
canopy and cant rails 


The fin-like extensions of 


designed coach are reminiscent of 
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IMustration of the arrangement of the ladder thot gives access to the 
luggage rack on the Albion 44-seater bus by Mulliners Ltd. 


sliding type, while the lower saloon has four of the same 
pattern, 

An all-metal, 35-seater service bus on an Albion chassis 
was shown by Mulliners Ltd. The body, which has a 
double-folding entrance door at the front on the near-side, 
has double-seats throughout, except at the rear of the body, 
where there is a seat for five passengers. For some years 
this coachbuilder has produced a basic type that can be 
modified to suit differing chassis; various seating plans are 
also offered. On their stand, there was, for instance, a 
service bus body on an Austin 15 ft wheelbase chassis. In 
one vehicle shown there were transverse seats, each taking 
three passengers, on the off side, a longitudinal seat for 
twelve on the near side, and a seat for five against the rear 
panel, The total seating capacity of the vehicle is 44. 

An alternative arrangement, providing 43 seats, features 
transverse seats for three passengers on the off-side, followed 
by a double-seat over the wheel arch, and finally accom- 
modation for three immediately in front of the normal five- 


passenger seat against the rear panel. ‘The full complement 
is made up by a near-side seat for twelve. The advantage 
of this alternative plan is greater comfort for the passengers 
in the seat above the off-side wheel arch. In the building 
of the body, steel sections are used for the framework, and 
the interchangeability of components is a special feature of 
this Mulliner system, which is designed for economy both 
with regard to production and replacement. 

Some idea of the attention that is given to the needs of 
operators was exemplified in the 37-seater service bus that 
Park Royal Vehicles Ltd. exhibited on an A.E.C. chassis. 
This body, which is for service overseas, has a framework of 
high-duty alloy material. It represents the latest develop- 
ment in the constructional methods that this well known 
bodybuilding firm has evolved. Among the special features 
incorporated to suit the operator are four pairs of pram- 
carrying hooks below the lay-back screens at the front end. 
There is a front entrance and a central exit, each equipped 
with electro-pneumatic doors. At the centre exit, a sensitive 
edge and treadle mat is provided for safety; the controls 
operate in conjunction with an interlocking arrangement 
connected to the throttle. The roof is fitted with a deep 
luggage rail assembly at each side. 

An unusual feature of the 39-seater, luxury coach shown 
by W. S. Yeates Ltd., on a Crossley chassis, is the design of 
the seats. These, unlike the conventional pattern, have 


what appear to be individual squabs, each with a shaped 
upper edge, giving a gap in the centre, which is spanned by 
Thus, the grab handle is incorporated 


a curved grab handle. 


Above : Headrests embodying grab 
handles are incorporated by W. S. 
Yeates Ltd. on this Crossley luxury coach 


left: This A.E.C. bus for overseas 
operation has a body built by Park 
Royal Ltd. On its roof is a deep rail 
assembly for the carriage of luggage 
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Above : Nine passengers can be accom- 
modated in the recently introduced Austin 
Omnicoach. Many of the pressings used 
in its construction are common to the 
Omnivan, Omnitruck, and other B.M.C. 
vehicles of similar design 


Right : Jenson Motors Ltd. have developed 
a light-weight cab entirely composed of 
resin-bonded glass fibre plastics. Metal 
is used only in the door hardware 


without encroachment upon the relatively limited space 
between the seat-back and the cushion of the seat immediately 
behind. The upper surfaces of these seat backs have 
readily detachable covers. In this type of body, which may 
be employed for long-distance Continental touring, ease of 
replacement of trimming surfaces that may become soiled 
is a desirable feature. As is the common practice of this 
coachbuilder, the styling of the luxury coach has a distinctly 
Continental flair, with well swept polished-metal mouldings 
and free-flowing curves for the roof and rear panel contours. 
The aluminium panelled body is constructed of light alloy 
members. 

There is evidence of an increasing demand for passenger 
vehicles having a capacity smaller than that of the normal 
service bus. This demand originated mainly from public 
authorities who require buses to provide moderate comfort 
for journeys of limited length, as for example, for the trans- 
port of patients to and from hospital. Vehicles of this type 
are produced by Kenex Coachwork Ltd., who generally 
convert a standard goods-carrying van, by the addition of 
windows and seats, into a comfortable passenger-carrying 
vehicle. Of the models exhibited, one was a Bedford 15 cwt 
body converted to a 12-seater. The exterior of the vehicle 
above the waist is equipped with wood fillets in shooting 
brake style. Beside the driver, there is a two-passenger 
seat, which folds forward to allow passage from the front 
door to the rear seats. At the back there is one bank of 
three forward-facing seats, and a centre seat is designed to 
pivot to allow passage to two longitudinal, three-place seats, 
arranged one on each side of the body. All are trimmed 
and padded with Hairlok on Pullman high-carbon-steel 
spring cases. 

Among the B.M.C. exhibits, the new Austin Omnicoach 
attracted a great deal of attention. It has accommodation 
for nine passengers in addition to the driver. From a 
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MOTOR SHOW 
Special Number 


YHE Show Review number of the Automobile Engineer 

will be published on Wednesday, November 28th. It 
will constitute a critical review of the more interesting 
exhibits and will have numerous illustrations of special 
features and design characteristics. This special issue can 
be obtained by order from newsagents throughout the 
United Kingdom, price 3s. 6d. net. Readers are reminded 
that it is necessary to make arrangements with a newsagent 
to ensure that a copy is secured 


technical viewpoint, the interest in this body lies in the fact 
that it is developed from the Austin Omnivan and Omni- 
truck; all three vehicles have the same basic pressings, 
since the design features integral construction. These 
remarks, of course, also apply to the similar range of Morris 
vehicles. In the passenger compartment, there is a door in 
the near-side panel and another in the rear panel. This 
arrangement is common in this small, compact type of 
passenger-carrying body, because the limited dimensions 
preclude spacious gangways, and every inch of available 
space must be used for seating. There is a wasit-high 
bulkhead behind the driver's seat. In general outline, the 
Omnivan model is similar to the Omnicoach, with the 
exception that it has not the side windows behind the bulk- 
head. Similarly, the Omnitruck has the same basic lower 
panels and front doors. 

For many years, Jensen Motors Ltd. have been associated 
with the production of light-weight goods-carrying vehicles, 
and recently, further to enhance this desirable feature, they 
have developed a light-weight cab entirely composed of 
resin-bonded reinforced plastics; metal is used only in the 
door hardware. As a matter of interest, the door locks are 
of the planted-on type. Plastics material is employed for 
saving in weight, and also to help in silencing and thermal 
insulation. Since this manufacturer has had experience in 
the production of plastics bodies for high-speed cars, this 
new goods vehicle development is unlikely to give trouble. 

The use of plastics material has extended to goods-carrying 
vehicles. In a body by Marshalls Flying School Ltd., of 
Cambridge, resin-bonded glass fibre is used for the bonnet- 
top panel, and a further saving in weight is obtained by the 
adoption of an aluminium fuel tank. All sections of the 
bodybuilding industry are interested in this plastics material, 
as a weight saving measure, and its versatility is such that the 
material is now being used for many purposes, 
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CRANKSHAFT HARDENING PLANT 


New Radyne Induction-Heated Equipment for Medium- Rate or Batch Production 


Lew “TION heating, by virtue of its rapidity, cleanliness, 
ease Of control, and consistency, shows to advantage in 
continuous high-rate production. In operations such as 
the hardening of the journals and pins of internal combustion 
engine crankshafts, the advantage is best realized in con- 
junction with a system of automatic quenching and with a 
precisely controlled time cycle. ‘This commonly necessitates 
the design and building of special equipment to meet the 
requirements of a specific component or to suit the cycle time 
of a particular production line. 

The new Radyne induction hardening unit for crankshafts, 
recently introduced by Radio Heaters Ltd., of Eastheath 
Avenue, Wokingham, Berkshire, is designed for wide applica- 
tion in cases where only a modest rate of production is 
required. Jig plates to receive and support the work are 
built up with standardized heating and quenching units, 
Should the plant be used in batch production, a change-over 
is easily effected by the removal of one set of jigs and the 
drawer containing the process timers controlling the heating 
and quenching cycles, and their replacement by others for 
the next component to be treated. Normally the plant is 
powered by the Radyne C500, 50 kW output, induction 
heating equipment operating at 450 k« It is intended to 
provide a simple and economical method of processing 
crankshafts at a rate of a few hundred components per week. 

Robustly constructed on a heavy steel framing, the unit 
accommodates two crankshafts and is completely enclosed 
during operation. Jig plates are mounted substantially 
vertical over a large tank and the shafts are loaded and 
unloaded manually through a pair of large access doors. A 
control panel mounted on the front of the casing provides 


facilities for either fully automatic or manual operation. 
The weight of the complete unit is approximately three tons. 

An illustration shows the jig plates for a four-throw, three 
journal crankshaft. Two journals and two crankpins are 
treated at one station while the centre journal and the other 
two crankpins are treated at the second station. The 
inductor coils, on hinged mountings, are connected in 
parallel. Air rams close each inductor coil in turn so that 
R.F. power is fed to only one coil at a time. An automatic 
re-matching unit maintains maximum loading on the 
generator throughout the heating cycle in order to ensure 
operation of the plant at maximum efficiency. 

In normal operation, with two crankshafts mounted in 
position, the heating and quenching cycles are automatically 
controlled and sequenced. An automatic switching mechan- 
ism arranges the heating cycle to be conducted on a bearing 
surface on one crankshaft, while a quenching cycle is being 
performed on the other crankshaft. At the end of each 
heating cycle, water is automatically flooded over the heated 
surface and simultaneously the R.F. is switched to an 
inductor coil on the other crankshaft. At the conclusion of 
the complete automatic cycle, one finished crankshaft is 
removed, the other shaft is transferred to take its place, a new 
crankshaft is loaded into the vacated jig, and the cycle is 
recommenced, 

Should it be desired to harden an individual bearing on 
a shaft, the control is changed over to manual operation. 
A single heating and quenching cycle can then be performed 
on the particular bearing to which a selector switch is set. 
In the event of the heating coil system being shorted out by 
swarf or other foreign matter, the heating cycle is stopped 


The Radyne plant for the induc- 

tion hardening of the bearing 

surfaces of crankshafts of up to 

six throws and an overall length 
of 42in 
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Two shafts are accommodated 
on jig plates equipped with 
hinged inductor coils and auto- 
matic quenching units, The 
work is progressed through the 
two stations to give an output of 
one treated shoft per cycle 


automatically, a warning light is illuminated and an alarm 
bell is operated. 

Jig plates can be supplied to specific requirements for 
two-, four-, and six-throw crankshafts of from 25in to 42in 
in overall length. A supply of water at a pressure of 60 


Ib/in® is necessary for cooling and quenching services. 
Water consumption during operation is at the rate of 2 gal 
min for cooling the inductor coils and a further 10 gal/min 
for quenching the heated bearing surfaces of the two crank- 
shafts undergoing treatment. 


INSTITUTION OF MECHANICAL 


ENGINEERS 


Forthcoming Meetings of the Automobile Division 


NOVEMBER 


Tuesday, 13th November, 4.30 p.m., at 1 Birdcage Walk, 
Westminster, S.W.1. General Meeting. Five papers on 
“Research in Automobile Stability and Control’, by authors 
from the Cornell Aeronautical Laboratory, Buffalo, U.S.A.— 
William F. Milliken, Jnr., David Whitcomb, Leonard Segal, 
Albert Fonda, William Close and Clifford L. Muzzey. 


Birmingham and Coventry 

Thursday, 15th November, 6.30 p.m. Joint Meeting in St. 
Mary’s Hall, Coventry. Five papers on “Research in Auto- 
mobile Stability and Control”, by authors from the Cornell 
Aeronautical Laboratory, Buffalo, U.S.A.—W. F. Miiliken, 
Jnr., D. Whitcomb, L. Segal, A. Fonda, W. Close and C. L. 
Muzzey. 
Derby 

Monday, 19th November, 7.0 p.m., in the Midland Hotel, 
Derby. Address by the Chairman of the Automobile Division, 
A. G. Booth, M.B.E. (Member), entitled “Experiences During 
Forty Years of Automobile Design’. 


Luton 

Monday, 19th November, 7.0 p.m. in the George Hotel, 
Luton. Five papers on “Research in Automobile Stability and 
Control”’, by authors from the Cornell Aeronautical Laboratory, 
Buffalo, U.S.A.—W. F. Milliken, Jnr., D. Whitcomb, L. 
Segal, A. Fonda, W. Close and C. L. Muzzey. 
North-Eastern 

Wednesday, 21st November, 7.30 p.m. in the Chemistry 
Lecture Theatre, The University, Leeds. Paper: “Rubber 


Springs for Vehicle Suspension’’, by A. E. Moulton and P. W. 
Turner. 
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Scottish 
Monday, 19th November, 7.30 p.m., in the Institution of 
Engineers and Shipbuilders, 39 Elmbank Crescent, Glasgow, 


C.2. Paper: “Construction and Use of Earth Moving 


Vehicles”, by William Rankin, A.M.1.Mech.E. 


Western 

Friday, 30th November, 6.45 p.m., in the Royal Hotel, 
Bristol. Paper: “Heating and Ventilating Systems for 
Passenger Service Vehicles’, by Wing Commander T. R. 
Cave-Brown-Cave, C.B.E. (Member). 


DECEMBER 
London 
Tuesday, 11th December, 6.0 p.m. Meeting 
Paper: “Rubber Springs for Vehicle Suspension’, by A. E. 
Moulton and P, W. Turner. 


General 


Coventry 

Tuesday, 4th December, 7.15 p.m., in the Grosvenor Room, 
Leofric Hotel, Coventry. Paper: ‘A Standard Procedure for 
Brake Testing’, by F. W. Bromley 


Luton 

Monday, 3rd December, 7.30 p.m. in The Assembly Room, 
Luton Town Hall. Address by the Chairman of the Auto- 
mobile Division, A. G. Booth, M.B.E. (Member), entitled 
“Experiences During Forty Years of Automobile Design’’ 


North-Western 

Tuesday, 4th December, 7.15 p.m. in The Engineers’ Club, 
Manchester. Paper; “Automobile Design from the Safety 
Angle Today and Tomorrow’, by A. Bourne. 
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CURRENT PATENTS 


A REVIEW OF 


Engine cooling and vehicle heating 


P By the provision of two-diameter pulley: 
for the belt drive of the radiator fan, thiv 
system can be adjusted to suit either 
winter or summer conditions. Air warmed 
by passage through radiator A is collected 
in a cowling B which has an aperture 
closeable by a flap C and a conduit D 
leading to the passenger compartment 
This conduit has a junction, controlled by 
flap valve E, by which the air can alter 
natively be discharged through pipe F to 
atmosphere 

In summer, when vehicle heating is not 
required, the fan is driven at the higher 
speed, flap C is opened and flap valve E 
closes conduit D, as illustrated. Vor the 
winter months the fan drive is changed to 
the lower speed, flap C is closed and pipe F 
is closed, 

The power absorbed by the fan at the 
lower speed is approximately one-fourth 
of that required at the higher speed, which 
has a favourable effect on the available 
useful power and on the rate of fuel con 
sumption. Patent No. 746934. Daimler 
Benz A. G. (Germany). 


Disc brake 


The rapid generation of heat in braking 
high-powered vehicles, or heavy com 
mercial vehicles, tends to cause trouble not 
only by brake fade but also by the heating 
of the hydraulic fluid and by deterioration 
of the plunger seals. To avoid these 
difficulties the operating cylinders of this 
disc brake are spaced from the caliper to 
isolate them from parts liable to be heated 
during Operation. 

A caliper A supported on a torque plate 
B secured to the axle casing, straddles the 
periphery of the brake disc C and each limb 
is bored to receive two friction pads D 
The cylinders E are formed in twin blocks 
which are secured to the caliper by set 
screws passing through spacing pillar: 
Each pillar is registered in the caliper and 
is surmounted by a spring which main 
tains a small clearance between pillar and 


Le 


No. 747965 


RECENT AUTOMOBILE 


No. 746934 


cylinder block to accommodate differential 
expansion in operation. The open ends 
of the cylinders are aligned with the friction 
pads D 

The inoperative face of each plunger F 
is recessed to receive one end of a cylin- 
drical distance piece; the other end being 
accommodated in a recess in a pivot mem- 
ber G. On the opposite face of this member 
is a part-spherical projection which is seated 
in a complementary recess in the backing 
plate H, securely registered in the friction 
pad. An annular rubber shield is clipped 
into grooves in member G and the end of 
the cylinder to exclude water and foreign 
matter. Patent No. 747965. Dunlop Rub- 
ber Co, Ltd. and H. F. Butler. 


Metal working tools 


To reduce abrasion and to lower the 
operational temperature of metal working 
tools, it is customary to make use of 
lubricating and cooling fluids. While such 
methods effect a useful improvement, chip 
welding can frequently be avoided only by 
lowering the speed or feed of the tool. 
Ihe object of this invention is to counteract 
the welding capability of the tool by the 
incorporation of sulphur in the constituent 
material. For a tool of high speed steel, 
for example, sulphur up to a value of | per 
cent may be included in the form of molyb- 
denum sulphide, manganese sulphide, or 
lead sulphide. ‘These materials, which are 
not susceptible to contact welding, may be 
added singly or in any desired combination. 

lo be effective, it is essential that the 
additions are uniformly distributed though- 
out the tool material structure. In the 
case of solid steel tools, the metal-sulphur 
compound is introduced in the chill-mould 
with the casting of the melt. For tool tips, 
the additions are included in the unsintered 
powder mixture, It is claimed that tools 
incorporating sulphur as specified have 
increased resistance to wear, which is 
apparent in capability to sustain higher 


Hydraulic 


Transmissions 


The conclusion of the article 
“Hydraulic Transmissions” by R. 
Dean-Averns, Part I of which 
appeared in the October issue, will 
be published in the December issue. 


SPECIFICATIONS 


cutting speeds and longer life between 
regrinds. These results are obtained as 
the additions form a very thin lubricating 
film during operation, which prevents 
contact welding of tool and work. Patent 
No. 748014. Gebr. Bohler and Co. A.G. 
(Austria). 


Front suspension adjustable for 
castor 


In this front suspension arrangement 
for a normal rear-drive vehicle, the wheels 
are independently sprung from an auxiliary 
framing which is adjustable on the chassis 
structure to modify the castor angle. The 
pressed sheet metal auxiliary framing A is 
of bowed shape in plan and is suspended 
below the chassis frame on three cupped 
rubber mountings. While the lateral 
mountings B are fixedly secured to the 
chassis side members at approximately 
wheel centre height, the central mounting 
C is vertically adjustable from a forward 
cross member. 

Wheels are carried on upper and lower 
wishbone levers mounted on the auxiliary 
framing and move in a_ substantially 
vertical plane which contains, or is closely 
adjacent to, the aligned centres of mount- 
ings B. The forward end of power unit D 
is supported from framing A by rubber 
mountings E, also in approximate align- 
ment with mountings B, while the rear 
of the unit is resiliently supported from 
the chassis frame. Thus, by adjustment 
of mounting C, the framing A can be 
swung about the mountings B to set or 
adjust the castor angle of the wheels. The 
relative heights of wheels, chassis frame, 
and power unit will be unaffected, or, at 
most, only to an insignificant extent. 
Patent No. 748466. Daimler-Benz A. G. 
(Germany). 
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THE 


ECALEMI 


Morris Automation uses Tecalemit Lubrication 


BRENTFORD’ SYSTEM FITTED TO AN ARCHDALE TRANSFER 


The ‘ Brentford’ system of continual lubrica- 
tion is entirely automatic. It is extremely 
versatile since each pumping unit — and there 
are from 1 to 24 of these —-can be adjusted in- 
dividually to deliver the right amount of oil 
to every bearing. 


One pumping unit is used on each line or 
lubrication point and the pump capacities are 
1, 3 or 8 pints of oil. The * Brentford’ can be 
driven in two ways: reciprocal or rotary off the 
machine or from its own Motor and Reduction 
Gear Box. 


rus - D 


‘Brentford’ Automatic Lubricators are at 
work in almost every industry, on many kinds 
of machine. Reduction in breakdowns has 
been estimated as up to 80 with resultant 
increases in production and safety and reduc- 
tions in the oil and power used 

The * Brentford’ is one of the wide range of 
lubrication systems produced by Tecalemit 
and used throughout industry 

Tecalemit technical representatives are al 
ways ready with advice and information; fully 
experienced fitters handle any installation if 
required, 


-»+» THE AUTHORITY ON LUBRICATION 
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MACHINE AT THE ENGINE WORKS OF MORKIS MOTORS LTD 
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Polishing Bobs run at 

speeds in excess of 100 miles 

an hour (528,000 surface-feet) ? 
No wonder they have to be made 
as only Coopers know how. Send 
for our free brochure today, 
illustrating the ideal wheel for 
every class of work. 


Ss 
4, ley 


COOPER & CO., (B’HAM) LTD. C 0 0 E S 
BRYNMAWR, BRECONSHIRE. 


Telegrams: Felting, Brynmawr. 


GREY IRON WHITEHEART 
MALLEABLE 
or 


NON-FERROUS METALS 


\ GEORGE WEARING LTD 


CARTERS GREEN FOUNDRY 
WEST BROMWICH 


TEL: WEST BROMWICH 0092 
STS IN 
TELEGRAMS: *“*WEARING’’ WEST BROMWICH 
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METROVICK Electrodes 


EH SYLVICK - SPEEDIVICK UNIVICK EXELVICK 
MINIVICK TENSIVICK NICHROVICK  PYROVICK 
CORVICK CASTIVICK P250  MOLVICK LOCREEP ETC. 


METROPOLITAN -VICKERS 


RICAL CO ATO TRAFFORD FARK MANCHESTER 


Member of the AEl group of companies 


P604 
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E- LONDON -E.C.3. Phone ROYAL 4861 


Rathbone 


% CENTRE LATHES 
cf STONE WALLWORK LTD 


OLDHAM 


Ideal for fast production 
and for precision and 
toolroom work. Drive 
by 10 h.p. motor, speed 
range 21-945 r.p.m. 
Also made in 10)” size. 


WOODHOUSE « MITCHELL 


BRIGHOUSE, YORKSHIRE—PHONE: 627 (3 lines) 
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Symbol of Performance 


In Olympic circles, the quality of endurance has always been highly 
praised. In precision engineering circles, the virtues of precision and 
endurance remain relatively unsung but are even more vital. 


SEEGER CIRCLIPS 


THEY'RE ALL 360 SAFE 


It is these essential qualities of precision finish and power to last 
that have made Seeger circlips so important in modern engineering. 
Each individual circlip is subjected to three exhaustive tests and 
failure in any one means rejection. 

A full range of circlips is made to fit shafts from ," diameter upwards, 
bores from 4” upwards and in metric sizes. 


Write for our brochure, explaining how the fitting of Seeger circlips 
will obviate complicated locating and fixing of components, and 
provide a solution to your problem that is safe, sure and simple. 


AUTOMOTIVE ENGINEERING LTD. 


(One of the Sheepbridge Engineering Group) 


THE GREEN, TWICKENHAM TELEPHONE : POPESGROVE 2206-9 TELEGRAMS: MOTIF TWICKENHAM 
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In the words of Shakespeare: 


‘Is there no remedy ? 


King John. Act IV. Se. 1 


Arthur, Duke of Bretagne, had no remedy for his troubles other than the 
soft heart of Hubert, but for the remedy of your assembly problems you 
have the “Pop” Riveting System. 


Requiring only one operation by one operator to set or clench the rivet, the 
“Pop” Riveting System eliminates errors in setting, prevents distortion of 
the structure and enables rivets to be set in positions inaccessible by other 
methods. 


Consult our technicians on the remedy for your particular assembly 
problems. 


Geo. TUCKER EYELET Co. Ltd. 
Walsall Road BIRMINGHAM 22 


Telephone | Bifichfeids $024 (7 lines) Telegrams : EYELETS, BIRMINGHAM 
R v E T N G Consultents & Toe! Manufocwrers 
ONE OPERATOR AIRCRAFT MATERIALS LTD. Midiand Road, London, N.W.1 
OPERATION 
“POP"’ is a regd. Trade Mark of Geo. Tucker Eyelet Co. Led. 


THE MODERN SYSTEM OF RIVETING 


MAS Automatic Die Sinker 


A 


VERTICAL - 
MIRROR 
CIRCULAR 
sEGMENT COPYING 


Illustration shows machine copying with 
vertical attachment fitted, and using 
the two rotary tables. 
Arranged with two MODEL FKO8c 
angle plates for 
simultane rus TWO MILLING SPINDLES 


production of tw 


components 4 SEE THIS MACHINE AT OUR SHOWROOMS 


CAPACITY 


Table, 2 Rotary Tables aha dia 
Longitudinal Table Traverse (aucomatic) 
Transverse movement of slide 1Sjin 
Vertical travel of spindle head 
Spindie Speeds (8) 70 co 800 or 335 to 3,600 r.p.m 
Feeds (@ 

EXCLUSIVE Table Feed (per min.) to Bjin. 
DISTRIBUTORS IN Spindie Vertical Feed (per min) in, to Spin 


THE UNITED KINGDOM | Net weigh approx cons 
ere only few minutes UNM Lintl 
from Londen Airport HAMPTON ROAD WEST. HANWORTH- FELTHAM. MIDDLESEX 


Phone FELTHAM 4266 Cables & Grams SHIPMENTS, FELTHAM 
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elon Primag’ magnesium alloy plate 


Weights and Taxes... 


Maximum platform area and payload cap- sections. Adaptable to different parts of 
acity, with a taxation weight of just under the body, these sections greatly simplify 
3 tons, are the outstanding features of this the body builder's work since only a 
truck body made by Duple Motor Bodies minimum number of different types are 
(Midland) Ltd., mounted on a Bedford needed, 

Diesel long-wheel-base 7-ton chassis. This We shall be happy to discuss with you in 
fine result was achieved by the use of detail the numerous advantages of our light 
Birmetals specially designed extruded body alloy sections. 


Birmetals 
Pioneers in Light Alloys 


BIRMETALS LIMITED - BIRMINGHAM 32 +: BIRMABRIGHT LIMIT 
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Hey Multiple Spindle Drill Heads convert Standard 
Drilling and Boring Machines to High Production 
Machines permitting drilling of all holes in acomponent 
simultaneously, with production rates equal to those 
obtainable on expensive special purpose machines. 

Compact design reduces to a minimum, distance 
from drill head to machine spindle, whilst careful 
selection of material ensures an extremely efficient 
light weight head. 

Heads are available with any number of spindles, 
covering a wide range of sizes 


MAXIMUM PRODUCTION ON DRILLING, 
REAMING, TAPPING AND SPOT FACING OPERATIONS 


Wealso manufacture Rotary 
Cam and Profile Milling 
Machines, Short Thread 
ENGINEERING C0. LTD. Milling Machines, Gear 
Tooth Rounding Machines, 
Tapping Machines, End Fac- 
COVENTRY ‘prone: covewray eases ing and Centring Machines, 
Special Machine Tools for 
High Production, 


BRITISH ion FOR 1957 


Fully illustrated survey of design and technical developments in Public Service Vehicles 


Here’s a wealth of information for everyone interested in the wider aspects of 


automotive design! 


A detailed study of the latest trends in public service vehicles, with expertly compiled 


illustrated sections for each class of component: engines, transmissions, chassis, brakes, 


bodywork, etc. 


This annual “Bus & Coacn”’ ‘special’ always sells out quickly. See your Newsagent today 


and make sure of your copy! 


NOVEMBER '56 
ILIFFE & SONS LTO all newsagents 


DORSET HOUSE, STAMFORD STREET, 
2s. 6d. 
LONOON, 5.6.1 
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‘*Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


PARE BLASEOW - 
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Quicker paint repairs 


INFRA-RED PAINT 
REPAIR UNITS 


@ all coats applied — 
— 4 and dried — in ome day 


@ no blooming 


Standard drying times for small patches 


Primers and stoppers...... 10 minutes 
Cellulose finishes 20 minutes 
Synthetic finishes 30 minutes 


Full details available on request 
The General Electric Co. Ltd., Magnet House, Kingsway, W.C.2 


RENOLD 
timing 
chains 


A.C.- ALLARD ALVIS - ASTON-MARTIN AUSTIN AUSTIN-HEALEY 

BRISTOL CONNAUGHT COOPER CITROEN DAIMLER DELLOW 

FORD FRAZER-NASH H.R.G. HILLMAN - HUMBER JAGUAR 
‘the following British ore JENSEN LAGONDA LOTUS LANCHESTER M.G. MORGAN 

SUNBEAM - TRIUMPH VAUXHALL - WOLSELEY 


GH CHAINS LIMITED MANCHESTER 
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PARK GATE 


QUALITY STEELS 
FOR NUTS & BOLTS 


high tensile 
steel bars 


THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 


TELEPHONE: ROTHERHAM 2141. (10 lined () TELEGRAMS: YORKSHIRE, PARKGATE, YORES 
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cientilcally g seed proved in application 


“LINERTITE” 


cylinder liner joint. Made from asbemos which 
is specially re-inforced with seel gaute. Heat 
and water resisting. Controlled thickness 
throughout for accurate bedding 


“CEMJO” Coopers steel and asbestos material 


for manifold gaskets. Edges burn to conform accurately with 
ports, but will not creep. Inexpensive yet highly efficient. 


MEW AND MORE SELF-CEMTRING 
EFFICIENT 


THREAD CLEARANCE 


JOINTS WASHERS 


In copper or aluminium. A highly efficient 
folded washer for conforming to threads. Will 
stand up to very high pressures. No need for 
hard tightening Can replace fibre or copper- 
asbestos applications. inside diameter can be 
varied to meet individual requirements 


MECHANICAL JOINTS LTD. 


Britain’s Roman Highways 


ERMINE STREET 


When the Romans invaded Britain they were faced with the problem of 
creating suitable highways which would give their legions access to the 
ends of the country, Of the many they built the most important and famous 
were the Four Ways; Watling Street, The Fosse, Ermine Street, 

and Icknield Street, 

Ermine Street, the third of the Four Ways, was a direct road from 
London to Lincoln and on to Wintringham on the Humber. By 

means of a ferry it made communication with Brough and York. 

North of Lincoln another road diverged from it Westwards to 
Doncaster. Near London the Enfield Highway is part 

of the old road 

In Lincolnshire, Ermine Street is known as a‘ ramper’ or 

* The Old Street.’ Like Watling Street and the Fosse Way, 

Ermine Street appears to have been paved from end to end. 

Today the historic highway has become part of the main 

road transport system of the country. This system is about 

to be modernized so that the transport of the 

country may continue to flow evenly 


OF BERRY 


RICHARD BERRY & SON, WEST BROMWICH, STAFFS. 
Tel: West Bromwich 1766-7-8. 


owe of tHe (BROCKHOUSE) 
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Machine Parts without machining! 


Precision manufacture in a variety of metals 
F by the Powder Metallurgy process 


The application of Powder Metallurgy to Engin- be made from powdered metals, what the relative 


eering problems is continually expanding. Bound 
Brook have specialized in this method of metal 
fabrication and have extended their range of metals 
to include bronze, iron, brass and copper-infiltrated 
iron applied to a wide range of parts previously 
machined by conventional methods from conven- 
tional materials. There is a tremendous lot of 
“ know-how ”’ as to the shapes that can or cannot 

Send for our illustrated literature LPMB/1. 


strengths and tensilities are, and so on. You know 
the parts you need and the jobs they have to do. 
We know many of the virtues — and some of the 


limitations —of the process. Let us talk over your 
problems. Our Technical Department may well 
find a way to overcome much of your present 
machining of metal, giving you made-to-measure 
parts from made-to-measure metals. 


by POWDER METALLURGY 


LICHFICLO, STAFFS 
rams: Boundless, Lichfield 


BOUND BROOK BEARINGS LTO., TRENT VALLEY TRADING ESTATE, 
Telephone : Lichfield 2027-2028 (A Birfield Company) Teleg 
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The Westinghouse Dual Brake System, using the new Dual Control 
Valve, ensures that in the event of pipe failure or other accident, 
braking is still available. This is an important contribution to safety. 


The Westinghouse Dual Control Valves developed for this system 
comprises two lightweight valves of Bendix-Westinghouse design 
with a simple mechanism for operating both in unison. 


WESTINGHOUSE BRAKE & SIGNAL CO. LTD., 82, YORK WAY, KING’S CROSS, LONDON, N.1. 
Sales Agents for Road Transport Undertakings: EQUIPMENT & ENGINEERING CO. LTD., 2-3, Norfolk Street, Strand, London, W.C.2. 


Must’ve taken some doing, 
though. 
Don’t you believe it, Tom. I used 
Sellotape Masking Tape. 
So that’s how you got those nice 
clean edges! 
Yes, spraying won't penetrate this 
tape — although it’s thin enough to 
avoid paint build-up. 
But is it strong ? 
Didn't tear once. No wrinkling on 
tricky corners, either. 
Gives you a perfect start, then. 
Yes, and a perfect finish, too! 


Masking Tape 
the finest you can get 


Just mail this coupon to:— 


GORDON & GOTCH LTD 
8-10 Paul St., London, E.C.2 
Tel: BiShopsgote 65/1! 


Sellotape is the Registered Trade Mark of 
Adhesive Tapes Lid. 
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It is significant that overseas demand for Cromard 
liners is ever increasing, especially where operating 
conditions are difficult. 
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Cylinder wear, followed by the inevit- 
able overhaul—costs of which are 
continuously rising—is an ever-increas- 
ing liability. 


Fleet Operators and Transport Man- 
agers throughout the world are now 
beginning to realise that they can 
make a considerable saving by fitting 
Cromard Hard Chromed Cylinder 
Liners. 


The Cromard method of depositing 
hard chrome on steel very nearly 
eliminates the weak link, cylinder wear. 
They are guaranteed for 100,000 
road-miles, and the life of the entire 
engine is lengthened whilst the bugbear 
of ** lost working hours” is minimised 
by less frequent overhauls. 


Follow the lead of the big Fleet 
Owners—whether you own many or 
only one vehicle. The additional out- 
lay of fitting Cromard liners will pay 
you handsome dividends. 


Write for the name of your nearest 
stockist. 


LAYSTALL 
ENGINEERING 
COMPANY LTD. 


Head Office : 
53 Great Suffolk Street, 
London, 5.E.1. 


Telephone; Waterloo 6141 


[ 
A 
(CROMAR D) 
2 
ab He 
M 
99 


Cellular 
Hard Chromium 


Plating 


(directly deposited on all metals 
and alloys, except magnesium) 


we: CYLINDERS 
»» 900% LONGER LIFE 


Get full details without delay from — 
MONOCHROME LTD. Studley Rd., Redditch, Worcs. 


Teleohone: STUOLEY 121/2/3/4 


~| Mechanical press tool designers naturally 


Illustration shows Hy-du- 
lignum Raising Tool for mild 


prefer— 
steel petrol tank pressings. 
courtesy of -du- lignum & Jabroe 
cathershields Lid. 


@ One-fifth the weight of steel. 
e@ Low cost. @ Speedy manufacture. 
@ Supplied as finished tools or as board. 


Please write for illustrated brochure SL/8 to: 


HYDULIGNUM-JABROC (TOOLS) LTD. 
Associated with Hordern-Richmond Ltd. 
Designers and manufacturers of jigs and tools in 
Hy-du-lignum * Jabroc * Steel * Hyroc (paper 
based laminate) * Glass Fibre. 
Head Office; Hy-du-lignum Works, Haddenham Bucks. Te/.: Aylesbury 1100-1102. Grams, : Winstix, Aylesbury 
Northern Office 89 Oxford Street, Manchester, 1. Tel.: Central 9364/5/6 
Jig and Tool Works: Mill Lane, Waddon, Croydon. Te/.: Croydon 2201 
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WILL 
LITCHFIELD 


; 
\/ prone 
TD. serrer 
BROADHOLME BELPER DERBYSHIRE 234 
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BRITISH CRAFTSMEN 
MAKE IT IN BRITAIN 


Of wide scope and application 


On land and sea and in the air; in the home and in industry, 
often out of sight—but never overlooked by those who 
appreciate its importance—Masco Felts might be said to 
enter into almost every aspect of human activity. 


MITCHELLS, 


ASHWORTH, 


The name Masco signifies felts for every purpose and of 
unquestioned quality. . . produced in the light of advanced 
scientific knowledge and backed by more than a century's 
manufacturing experience. 


STANSFIELD & CO. LTD. 


Contractors to H.M. Government 
23/24, Old Bailey, London, E.C.4, ‘Phone: City 3606. - 45, Newton Street, Manchester, 1. ‘Phone: Manchester Central 3503 


For over 100 years 


Feltmakers to the 


World’s Industries 


THE CHOICE OF ROLLS ROYCE FOR 20 YEARS 


WHEN ONLY THE BEST 
IS ACCEPTABLE 


Automobile Engineer, November 1956 


“Ally, 

A 9 = 

Ro 

SHIPBU' 

IR 

102 


BMV Double Reduction Axles 
and Final Drive Units 


for high efficiency at low speeds 


E.N.V. Double Reduction drives and axles are extensively used for battery-electric 
vehicles of all types, for petrol and diesel engined industrial trucks, dumpers and 
special purpose low-speed vehicles. Primary reduction is by helical gears and final 
drive by spiral bevels ensuring high efficiency over the entire speed range. 

Standard gears provide overall ratios from 8:1 to 19:1. Standard types of axles 
are suitable for vehicles up to 2 tons total rear axle load. Nosepiece assemblies 
incorporating double reduction drive and differential are available in three sizes 


for building into mechanical handling equipment. 


E.N.V. WILL BE GLAD TO CO-OPERATE IN THE DESIGN 
OF TRANSMISS'ONS FOR YOUR NEW PRODUCTS 


for gears 


ENV ENGINEERING CO. LTD., HYTHE ROAD, WILLESDEN, LONDON, N.W.10, 
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CLOISTER saves you time and money on body 
FRY’S A.B.C. of Body Solders work. It moulds easily, COSTS LESS, and keeps 


waste droppings to a minimum. 
A for ABBEY, Tin-rich solder giving smooth bubble-free finish 
CLOISTER has a wide range plasticity, ensures 


easier working, and a blemish-free finish. When time 
and money matter—use CLOISTER. 


B for BELFRY. Pure high-quality solder for general use 
C for CLOISTER. Easily shaped—where economy is desirable 
And don't forget FRYOLUX Solder Paint for pre-tinning 


ee Send NOW for samples, with prices and terms 
n 


EXPORT ENQUIRIES INVITED. 


F RY "S | TANDEM WORKS, MERTON ABBEY, 
M LONDON, S.W.19. Telephone: MITCHAM 4023. 
etal foundries Limited And ac MANCHESTER, GLASGOW, BRISTOL, DUBLIN. 


M.R.P. 35. 
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SCANIA-VABIS 
SWEAEH 


USE 


CLANCEY 


VALVE GUIDES & TAPPETS 


BELLE VALE - HALESOWEN 


CRADLEY HEATH - 69411-2-3 
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still 
undecided ? 


Indecision is not an uncommon failing. 
Indeed, many of us in one direction 

or another will continue to dither, even 
when faced with indisputable facts. 

For instance, it may be perfectly obvious 
that the tapping screw offers many 
advantages over the conventional 
machine screw ; that it eliminates 

costly thread cutting operations all along 
the production line ; that it ensures 
easier assembly ; that for joining metal, 
wood or plastic, it is stronger, 

cheaper and faster. 

Such facts being recognised and 
accepted, that the tapping screw makes 

a stronger, swifter, cheaper, easier, 

safer and better-looking product — in 
any material, there seems but one 

course of action. You're right. Change 
over to tapping screws ! Still undecided ! 


SLOTTED AND PHILLIPS RECESSED HEAD MACHINE SCREWS AND TAPPING SCREWS + HIGH TENSILE HEXAGON HEAD BOLTS AND SETSCREWS 
AIRCRAFT BOLTS, SCREWS AND RIVETS + SEMS + RIVNUTS + CUSTOM DESIGNED COLD FORGED FASTENERS + ALEK SCREWPLUGS. 
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For Direct-to-Line Starting 
OF SQUIRREL CAGE MOTORS UP TO 7: h.p., 600 volts 


A new range of starters designed for easy maintenance, 
trouble-free service and long life, complying with 
BS 587 for frequent duty, i.e. 40 starts per hour. 


% Incorporating the new G.E.C. vertical lift contactor, 
which satisfies the onerous requirements of the 
revised BS 775/1956. 

Fitted with triple pole magnetic overload unit for 
reliability and consistent calibration. 

Available with, or without, triple pole interruptor 
switch, capable of breaking the stalled motor current. 
Designed for safety with normal cover interlock and 
““OFF’’ position lock on interruptor switch. 
Enclosed in dustproof 

case with conduit entries 

on all surfaces; ample 

wiring space. 


THE GENERAL ELECTRIC CO, LTD » MAGNET HOUSE « KINGSWAY « LONDON - W.C.2 


THE Speciallloicl 
THERMOFLOW 


PISTON 


REGISTERED TRADE MARK No. 736689 
FOUR REASONS WHY THERMOFLOW PISTONS 
ARE ESSENTIAL FOR HIGH-SPEED HIGHLY 
RATED TURBO/SUPERCHARGED DIESEL 
ENGINES 


1. The crown, ring belt and upper skirt sections are 
proportioned to the known or estimated temperature 
gradient of a piston to obtain the maximum heat flow 
from the crown. 


2. No abrupt changes are present on the internal form 
which act either as a heat barrier or a stress concentration / 
deflection point where mechanical failure is likely to 
commence, 


3. The arch supporting the crown is the strongest type 
of construction known for high mechanical loading and is 
similar to the principle employed by engineers for bridge 
end viaduct construction. 


4. The solid piers integral with the gudgeon pin housings take 
the load direct from the crown to the pin, thus eliminating 
ring belt deformation which is often responsible for ring 
sticking problems. Note the plot showing compressive stresses 
in the pier under operating conditions, which are uniformly 
distributed and of one order. 


SPECIALLOID LTD., BLACK BULL STREET, LEEDS, 10 Telephone: LEEDS 31471/7 
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HEAVY DUTY VERTICALS 


HIS photograph, taken at the Lincoln Works of Ruston Bucyrus 

Ltd., shows their wise choice in selecting ARCHDALE for heavy 
duty vertical drilling machines, Built with a strength and rigidity to 
match the power required for continuous heavy work, these 
machines are available in 3 sizes. The 32” machine will drill up to 
4 dia., in M.S.. the 30” machine, 3” dia., and the 28” machine 14” 
dia. All three can be supplied with 
plain, elevating or compound tables. 


JAMES ARCHDALE & CO*LTD* LEDSAM STREET: BIR GHAM 16 


SOLE AGENT—ALFRED HERBERT LTD, COVENTRY 
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Motor Driven Sing Bea 


PreS$ Brake 


This NEW machine covers bending and forming operations 
of almost every description, and will boost up production 
enormously, Top beam swings out for removal of 

trunks. Takes tools of various heights, from 

ordinary angle bending to deep section tools for 

forming 4-sided trays. Drive and controls are 

enclosed in bed of machine 


Pressure exerted 10 tons. Bending capacity 
LENGTH 36 in. THICKNESS: 14 gauge vee die } in., 
16 gauge § in., 18 gaues 4 in. Length of stroke 1 in 
Top beam 8 in. deep ~ 24 in. thick. Width of 
standard top fingers: 1-14 in., 1-2 in., 1-24 in., 

2-3 in., 2-4 in., 2-5 in., 1-6 in. H.P. of motor 13 


NOTE. We make other sizes of Press Brakes up to 12 ft. long 


Pacent pending 


EDWARDS HOUSE, 359-361 EUSTON ROAD, LONDON, N.W.1 
Telephone: EUSton 4681 & 3771 Telegrams: Bescotools, Norwest, London 


LANSDOWNE HOUSE, 41 WATER STREET, BIRMINGHAM, 3 
Telephone: Central 7606/7 Telegrams: Bescotools, Birmingham, 3 


CALIBRATED JETS. 


Amal Limited make jet-calibrating machines for checking 
carburetter petrol jets to conform to British Standard 
No. 720 of 1948. Amal Limited are equipped to manu- 
facture and calibrate jets from .005” to .5” dia. — all of 
which discharge a specified flow to within close limits 
under specified conditions. ‘Amal’ calibrated jets find 


SI w T E R E } ; many applications for metering the flow of other non- 


viscous liquids, and also of gases such as town gas, 


E TA L butane, propane, methane, etc. 
FRICTION 
MATERIA! 


«+» Second to none for 
Operative 

* Frictional stability 
* Long working 


Service te the Motor 
and other 


AMAL LTD., WITTON, BIRMINGHAM, 6 


/ 
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Mount the new Holroyd VERSO one 
way and you've got a fine underdriven 
speed reducer, Turn it round and 

it's a fine overdriven reducer, It's got solid 
feet at top and bottom, and it works 
just as well either way. There are other 
ways of mounting it as well. It will 

run continuously under the heaviest 
loads and the toughest conditions. 

This latest Holroyd gear box is 
available now from stock. 

Do you want to know more about it? 
We'll be glad to send you a leaflet 
giving all the technical details. 


THE VERSO WORKS 


The VERSO is a 24” centre 


spee J 
4 


designed for heavy duty 


reducer 


distance 


industrial work, 


Standard ratios 
are from 5/1 to 70/1, and 
depending on the ratio 34 h.p. 


con be trar tred, 
The VERSO is suitable for 

input speeds up to 3,000 r.p.m, 
The wormwheel is made 

from centr fugally cast 

Holfos Bronze and 

the worm from nickel 


case hardening steel, 


BOTH WAYS 


JOHN HOLROYD & COMPANY LIMITED. MILNROW. LANCS, TELEPHONE: MILNROW 55322 
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THE NATION’S REMEMBRANCE 


POPPY DAY 


Saturday November 10 


British Legion, Haig's Fund, Pall Mall, London, S.W.1 
(Registered under the War Charities Act, (940 


WW Wil | ( M I D # A N D S ) 


‘Aerotight’ Stiff Nuts are 
one-piece, all metal, self- 
locking nuts of proved effici- 
ency oncountless applications 
where vibration is encountered. 
Their tightening action is un- 
affected by oil, water or humid 
conditions. 


NOW AVAILABLE IN BOXES 
CONTAINING 100 
ASSORTED WHIT- 
WORTH THREADS 
OR 100 B.A. & B.S.F, } 
THREADS. 


KAN 


GUEST, KEEN & NETTLEFOLDS, 
| LIMITED 


SCREW DIVISION: Box 24, Heath Street, Birmingham 18 


‘AEROTIGHT’ 
STIFF NUT 


The Proprietors of 
British Patents 
No. 655576 and 752562 
relating to 
DIAPHRAGM VALVES 


for use in all industries, desire 


to secure commercial exploitation 


by Licence or otherwise. 


Patents in most foreign countries. 
Over 150,000 units in operation abroad. 
Tested prototypes for complete range of 
valves available together with patterns 

and moulds. 


Apply to: 
Bankes & Lovelace Ltd., 
23, Old Burlington Street, London, W.1. 
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Perfect Power Transmission 


Precision built Hardy Spicer propeller 
shafts and universal joints convert the power 
smoothly and silently into swift and unrestricted 
movement. And today most British vehicles 
are fitted with Hardy Spicer shafts and joints. 


Replacement parts are available 


throughout the world. 


/ 
UNIVERSAL JOINTS & PROPELLER SHAFTS 
HARDY SPICER LIMITED - (A Birficld Company) « BIRCH ROAD | WITTON BIRMINGHAM 6 
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The Austin Motor Co. Ltd. are using Model I.E, dynamic 
5 OF balancing machines for testing Series ‘B’ crankshafts 
where electronic indication has proved to be not only exact 
but highly expeditious. 
@ Electronic Indication affords speed with accuracy. 


@ Direct readings can be taken in any plane along 
the component. 


@ Amount of unbalance and angular position 
easily traced. 


WRITE FOR ILLUSTRATED LITERATURE 


BALANCING FOR THE TRADE:-- 


We offer balancing capacity on Jackson—Bra/well 
Balancing Equipment for weights from 5 lbs-600 Ibs. and 
lengths up to 5 ft, Contact 


BALANCING & TECHNICAL SERVICES 
—(dept. of Jackson G& Bradwell Lid 


PARADISE STREET BIRMINGHAM 


wes 


IT'S ALRIGHT FOR PUDDINGS—BUT IN THE CASE 
OF ENGINEERING COMPONENTS IT'S DIFFERENT 
TRIAL & ERROR WON'T DO—THE INFALLIBLE 
TEST FOR HIDDEN FLAWS IS THE 


FLEctRic 


ELECTRO-MAGNETIC CRACK DETECTORS 


FEL FLEcTRIC Le 


41 SIDNEY ST., SHEFFIELD, |. 
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This lightweight, durable and easy-to-clean cattle truck 
body, constructed by Heywood Motors Ltd., Heywood, 
Nr. Manchester, is yet another example of the versatile 
applications of ‘Kynal’ aluminium alloys. 

I.C.I. co-operated with the makers in designing the body, 
and ‘Kynal’ extrusions and sheets were used throughout. 


=: 


ij 
iit 


ds 


The spring-lifted composite 
rear door/ramp is also mde 
from ‘Kynal’ extrusions 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.I 


M404.A 
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Courtesy 
Willenhall Motor 
Hadiator Co., 


Press Tools & Stretcher Dies 


AT A FRACTION OF THE COST using 


KIRKSITE 


LOW COST- SPEED-HIGH RECOVERY VALUE 


Cost of dies made with KIRKSITE ‘A’ is only a fraction 
of those made of steel or cast iron, the more intricate the 
tool the greater is the saving. Use of KIRKSITE ‘A’ also 
means that dies can be produced in a few days eliminating 
long waiting periods for tools. A complete and speedy 
service for the production of both patterns and dies is 
operated, KIRKSITE ‘A’ data gladly sent on request. 
Also the Hoyt Buyers’ Guide, listing all the Hoyt products 


and services. 


Kirksite ‘A’ and Plastics: 

Kirksite is specially suitable 

for metal moulds for Polyester 

resins, having a very long life 

under operating conditions with 
Polyesters, whether plain or 
reinforced. 


PRODUCTION RUNS 
OBTAINED FROM 


KIRKSITE 


PRESS TOOLS 


Petrol tank pressings in 20 gauge steel from one 
KIRKSITE punch 

Aircraft jettison tanks in 16 gauge steel 

Delivery van sides in 20 gauge stee! 


Runs in aluminium alloy sheet without any appre- 
ciable wear on tools 


Special plastic helmets on one set of KIRKSITE 


tools 


Special rubber parts from a KIRKSITE mould, 


All the above tools were still serviceable. 


METAL CO. 
OF GT. BRITAIN LTD. 


DEODAR ROAD, PUTNEY, LONDON, 5.W.15. 
Telephone: VANdyke 6061 
PLAIN BRARINGS ANTI-PRICTION METALS 


BRONZES LEAD BRONZES PUSTBLE ALLOYS, ETE 


114 


TO 10" BORE 
HARDENED 


AND 


GROUND 
ALSO 
UNHARDENED 
By 
The Bush People 
SEND US YOUR ENQUIRIES 
Established 35 years 


LAWRENCE Bros. MILLWARD LTD. 


WICKERSLEY 
ROTHERHAM 


prastics FOR INP 


Compression and Injection Mouldings 
Sawn and Machined Parts 
PERSPEX and P.V.C. Mouldings 
Laminated Tubes, Angles and Channels 


RESINOID & MICA PRODUCTS LTD 


MARY ST - BIRMINGHAM 12 - Tel Calthorpe 1303 
LONDON 28 Queen Anne's Gate $.W.! Tel WHitehall 8892 
One of the group of companies associated with the 

Southern Areas Electric Corporation Limited 
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CONSISTENT ACCURACY... CONCENTRIC 
CONSCIENTIOUS SERVICE. . COMPONENTS 


CONVINCING Precision Parts that 


; meet the highly 
specialized requirements 
of the Car and 
Commercial Vehicle 


| 
| 
| 
| 
| 
Industries 


WATER PUMPS ~- STEERING IDLERS GEAR 
CHANGE MECHANISMS ° BRAKE DRUMS 


PUSH RODS . BALL PINS - SHACKLE PLATES 


THRUST PLATES AND ASSEMBLIES © MACHINED 
| COMPONENTS OF ALL KINDS 


Manufactured in a modern factory MANUFACTURING co. LTD. 
specially designed and equipped to TY8CRN ROAD. B/RNM/INGHAM 24 
produce a better job in less time Telephone : EASt 2081-2-3-4-5 


and at lower cost. 


Telegrams : Accelerate,’ Phone Birmingham. 
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TLL 


ON LAND 


** When tillage begins, 
other arts follow. 
The farmers, therefore, 
are the fo unders of human 
civilisation,”’ 


a WEBSTER (1782-1852) 


SEA 


** The most advanced nations 
are always those who 


navigate the most. 


Ralph Waldo EMERSON 
(1803-1882) 


** Soon shall thy arm, 


unconquered steam, afar 
Drag the slow barge, 
or drive the rapid car; 
Or on wide waving wings 
expanded bear 
The flying chariot 
through the field of air. 


Erasmus DARWIN (/73/-1802) 


ALUMINIUM. 
NON: FERROUS» 


Specialists the production of the 
finest quality stings, Grovily 
Die Castings wd Pressure Die 
Castings Light Alloys ond 
Non-ferrous Metols by the most 


modern method 


THE SANDWELL CASTING CO. 


INCREASED 
EFFICIENCY 
MEANS BIGGER 
PROFITS 


There are books that will 

enable you to achieve greater economies, more 
efficient operation of equipment, and showing 
the latest trends and developments, Books on 
engineering, coachbuilding, 

trimming, painting, organiza- 

tion and layout of garages 

and workshops can be suppli- 

ed through your local Smith’s 

shop or bookstall. 


W. H. SMITH & SON 


FOR BOOKS ON THE MOTOR INDUSTRY 
Head Office: STRAND HOUSE, LONDON, W.C.2 


We are specialists in the manufacture of Piston Rings ranging 
from {° to 2° diameter. Produced in high grade cast-iron for 
numerous applications i.e small internal combustion engines and 
all hydraulic purposes where high sealing efficiency is required 
such as shock absorbers and hydraulically operated mechanisms. 
We also manufacture in quantity all types of light precision cast- 
iron components for the Automotive and Allied Industries such 
as blades for rotary compressors and chilled iron tappets for 
internal combustion engines, etc. 

All castings used for these components are produced in our own 
foundry under full metallurgical control. 


Goodman St, Hunslet, Leeds. 10. 
Tel. Leeds 31113 (2 lines) Telegrams Towerings Leeds. 10.” 


BANK STREET FOUNDRY, WEST BROMWICH 
Tel; STOnecross 2231 (4 lines) Grams: REPCAST.”’ WEST BROMWICH 
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The finest 


timing chains 


for the finest Cars 


are made by 


Initial 
equipment on 


AUSTIN 
AW ASO AM? 


ARMSTRONG SIDDELEY 
SAPPHIRE & 2°3 LITRE 


WOLSELEY 6-90 
HILLMAN MINX 
MORRIS ISIS 


A PRODUCT OF 
THE MORSE CHAIN DIVISION, BORG-WARNER LTD. 


BORG-WARNER LIMITED, LETCHWORTH. Tel. LETCHWORTH 1833 
MANUFACTURERS OF AUTOMOTIVE TRANSMISSIONS AND MORSE CHAINS 
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| Taking the strain! 


Movement, vibration, power stresses, these forces 
MI N | be A C K / provide a constant tug-of-war with every bolt and nut. 
: That is why engineers use Richards “Hi-Strain’’ bolts 
J ry } ] y which take such strains with maximum safety. 
Supplied Heat Treated to B.S.S. 1083 and B.S.S. 
a are 1768 Grade R Quality 45/55 tons tensile. 
s | Threads to Whitworth, B.S.F., U.N.F. 
0 6 P p and U.N.C, 
Photo by 
the Principal 
he Royal Atrervaft 
Ament Technical 


CHARLES RICHARDS & SONS LTD., Dariaston, South Staffs. 
Phone: James Bridge 3188 (8 lines) P.B.X. Wires: “Richards, Darlaston,"’ 


ME 109 ENGINE INDICATOR 


: This modern cathode-ray Engine Indicator 
: manufactured by the Oscillograph Division 


of Southern Instruments Ltd., solves 
enginecring and industrial problems by 


measuring transient pressure, force, strain, 
vibration, acceleration, and other 


hysical qualities. | T 
Please write for further details. 
for Garage and 
Workshop 


A.C. and D.C. Motors 
Proprietor: SOUTHERN INSTRUMENTS LTD eae ‘ Pressure switches 
CAMBERLEY SURREY Manda tango 
Telephone No: Camberley 2230 (3 lines) } and lighting equipment 
Telegraphic Address Minrak, Camberley, England 


BRITISH THOMSON-HOUSTON COMPANY LIMITED - RUGBY - ENGLAND 
Mamber of the AE! group of companies Asee? 
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“teething 

troubles” 
here 


This immense battery of precision 
machinery ensures a complete 
lack of teething troubles and 

gives to the rear axle that 
dependability and sturdiness that 

is so essential for present day needs. 


THE MOSS GEAR CO. LTD 
CROWN WORKS - TYBURN - BIRMINGHAM 24 


Phone: ERDington 1661-6 


Grams: ‘Mosgear, Birmingham’ 
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A. Hydraulic Reaction Valve LV 207 Dual Control, shown fitted to Hydraulic 
Pipe Line on Tractor 


“C” type Coupling with Auto, Shut-off Valve, attached to rear of Tractor. 


. Breakaway Valve SBS. 256 (or SBS. 257) attached to Tow Bar of Trailer. 


} UR UOISE . Vacuum Tank on Trailer. 
. Non-return Valve 


. Power Unit on Trailer operating linkage “G" to Trailer Brakes. 


a 
7 g . Hose connecting LV 207 to source of Vacuum Hose connections shown as 
solid lines are those used in normal operation of Brakes 
The Hose shown in broken line connects the Vacuum Tank to the Power Unit 


when Valve "C” is operated in emergency. 


drawing pencil FEENY & JOHNSON LTD 


134-136, Ealing Road, Wembley, Middlesex. 
Tel: WEMbley 4801 & 4802 Grams: Feejohn, Wembley 


The lead in Turquoise pencils is something quite 
special. It is prepared from 100”, electronic graphite, 
which after being cleansed of al! impurities is spun to 
particles of 125,000 of an inch, then blended with 
clay and steeped in hot waxe: 

A finer, more compact lead structure results, because 
millions more minute graphite particles are com- 
pressed into every inch of lead 


This lead structure makes Turquoise the most See 
reliable pencil you can use. It ensures exceptional ; —-_ DER 

smoothness—this eases your work. It means less orn Large Diagrams 
wear and greater resistance to point breakage—thi ® FUEL PRESSE up to 
saves time and money. It means denser, mor = Toc US 144” x 74” 
opaque lines for cleaner, sharper reproductions - 


TURQUOISE GRADING I8 TRIED AND TRUE 
Turquoise pencils are made in 17 gradings. Each is 
compounded from a separate precisely controlled No complex 
basic formula of graphite and clay, and each is there | electric cir- 


fore as uniformly spaced as the inches on your rule cuits. Replace- 
ments are 


negligible. No 
EAGLE glass compo- 
nents. Sim- 


plicity ensures ready and manipulation 
a 


CHEMI-SEALED’ Super-bonded | without special knowledge. Very large diagrams. 


Photography, thus saving time and trouble. Calibration 


URQUOISE 
DRAWING PENCILS DOBBIE MINN ES LID. 


with 1007, ELECTRONIC Graphite | BROOMLOAN ROAD, GLASGOW, S.W.1 
Also at South Shields - Liverpool - London 


BRAGLE PENCIL COMPANY ASHLEY ROAD POTTENHAM, 
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FOR IRON CASTINGS 
SPECIFY MEEHANITE 


and get 


HIGH DUTY IRON CASTINGS 
BY THE MEEHANITE PROCESS 
GOOD MACHINABILITY 
CONSISTENCY THROUGH CONTROL 
QUALITY AND SERVICE 


SPECIAL GRADES FOR HEAT, 
WEAR AND ABRASION 
RESISTING APPLICATIONS 


Meehanite castings are produced under 
strict metallurgical control ensuring con- 
sistent suitability for the service required. 
Meehanite is produced in grades to meet 
many specific requirements. Consult the 
foundry for the grade most suitable for your 
application—send for our Specification Booklet 


giving physical properties. 


Meehanite castings compare favourably 
in price with Grey Iron in competitive 
markets such as the Motor Trade and 
Light Engineering. 


ASHMORE’S MEEHANITE 


ASHMORE, BENSON, 
PEASE & COMPANY 


Member of the Power-Gas Group 
STOCKTON-ON-TEES AND LONDON 
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BETTER TO 
INSTALL UDAL 
PRESS GUARDS 


The Udal ‘Fastrip’ guard is safe because it is not 
frustrating. Guard and clutch are synchronised to ensure 
split-second timing, allowing the highest standard of 
safety without impeding production. So the operator is 


not tempted to sacrifice safety for speed. Send for 


details today. 


J. P. U[DIAL LTD. 


INTERLOCK WORKS, COURT ROAD, BIRMINGHAM, 12. 
Telephone ; CALthorpe 3114 


VAY 


FAS TER 
ASSEMBLY 


ee MARE 


SCREW THREAD INSERTS 


No fractional gains either ; eapernntialiy faster and surer 
assembly is a certainty and here's why — 

Fit Heli-Coil! and reduce ber of f i required. Use 
set bolts (which can now be shorter) instead of double threaded 
studs and eliminate “worrying” cover plates, etc. into position. 
Fit Heli-Coil! and reduce torque loading for same duty. Reduce 
the wall boss size, no counterbore needed. Use lighter 
materials and improve thread strength. 

Fit Heli-Coil! and have all the ad ges ofap 
internal thread. 

Please write for full information. 


ARMSTRONG PATENTS CO. LTD., BEVERLEY YORKSHIRE 


YOU MUST HAVE 


lished, rolled, 


MALLEABLE 
CASTINGS 


SEND FOR DETAILS OF OUR FILM ‘MODERN MALLEABLE”’ 


HALE. HALE timires ountey pont 
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Ride a lock horse 


That Wilmot Breeden provide motorists with keys is well known, We can’t leave it at that. 


What about locks? 

Now, locks are important, Not more important than the cars they belong to 

(as our picture might suggest), but components carrying so much individual responsibility 
that a good car with inefficient locks is a contradiction in terms, 

Locking mechanisms are a speciality of Wilmot Breeden; locks rotor-latching, 
cam-latching and bolt-latching . . . locks double-locking, self-cancelling, child-proof 
lo« ks for counterpoised boot lids ove glove compartment locks 

petrol cap locks . . . ignition locks , 

Add this particular skill and study to the production of bumpers by the 

hundred thousand, radiator grilles, steering wheels, handles, window regulat ors 

and you arrive at a large, interesting fact 


virtually every British car on the roads today owes some part to Wilmot Breeden. 


WILMOT BREEDEN ARE AT BIRMINGHAM 
ALSO AT LONDON, MANCHESTER, BRIDGWATER, GLASGOW, MELBOURNE & TORONTO, 
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NOW SATISFY YOUR 
DEMAND FOR 
PERFECTION 


Use the right masking tape for every task. 
Permacel masking tape is used by most leading 


manufacturers. Here are examples of two 


tapes — and their uses, 


The Use: Protecting 
machinery during 
manufacture (B.S.A). 


The Tape: Permacel 
Self-Adhesive No, 40 
Unbleached Cloth 
Maskiny Tape made 
of unble iched cotton 
cloth, will stick in 
stantly and firmly to 
any surface, yet 
comes away cleanly 
and easily. It is 
unaflected by many 
of the chemicals nor 
mally used in paints 


and dopes, 


The Use: Protection 
during the spraying of 
Aircraft 


The Tape: Permacel 
Self-Adhesive Crepe 
Paper Masking Tape 
is a specially prepared 
tape for spray paint 
ing. It is highly flex 
ible, readily conforms 
to uneven surfaces and 
goes around corners, 
evenly. It resists 
moisture and solvents 
in paints, varnishes, 
enamels and lac quers 


A GUIDE TO PERFECTION: /he Permacel 
brochure helps guide you through the intricacies of 
packaging tapes and subsidiary equ’ pment. Over 400 
examplesclassified. Send for your F REI: copy to-day. 


PERMACEL 


TRADE MARK 


INDUSTRIAL MASKING TAPES 


INDUSTRIAL DIVISION Depr. AE. 


(GT. BRITAIN) LTD., SLOUGH, BUCKS, 


7% 


WUT TIGHTENING 
TORQUE DATA 
Leaflet available 


speeD 
WITH AGCURAGY /, 


6 Models cover 
2-400 ibs 
for 
i’ y’ and 7’ 
Sq. Drive 


JENKS BROS. LIMITED, 


BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, STAFFS. 


Please give generously on Poppy Day. 


The Proprietor of 
British Patent No. 456625 


and 


Canadian Patent No. 488801 


relating to 


HYDRAULIC BRAKE SYSTEMS 


offers 


Patent Rights for Sale 


Apply to: 
A. E. Coughman, 


23, Old Burlington St., London W.1. 
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8 in 
NON-FERROUS 


What next 


Casting this water turbine runner 
in a single piece from aluminium-bronze was a 


The runner and other castings have heen made hy 


considerable achievement. Birkett, Billington & Newton Ltd. for this 750 HP. Pelton 
. ATE 2 Wheel Generator supplied to the New Zealand Governmeni 
Birkett, Billington & Newton Ltd. were able to tackle hy Gilbert Gilkes and Gordon Ltd., of Kendal. 


the job because they have specialised in the 
development of this metal, and their unrivalled 


Castings from a few ounces to 10 tons in phosphor- 
bronze, gun-metal, aluminium-bronze, manganese- 


experience and facilities enable them to carry out bronze and light alloys. Precision-machined bushes 
such problematic non-ferrous castings. and bearings. Specialists in high-tensile aluminium- 
bronze castings, centrifugal-cast wheel blanks. and 
Aluminium-bronze has a high yield point and a ’ ; 
By cn chill-cast rods and tubes. 


low weight/strength ratio, and is very resistant to 
shock, erosion, corrosion and abrasion. 


One of Britain’s Largest 
Non-Ferrous Foundries 


T. M. BIRKETT, BILLINGTON & NEWTON LIMITED 


HANLEY AND LONGPORT, STOKE-ON-TRENT 
Head Office: HANLEY, Phone: Stoke-on-Trent 22184-5-6-7. LONGPORT FOUNDRY: Phone: Stoke-on-Trent 87303 
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Photograph by courtesy of| wd 
London Transport Executive 


The Most Positive 
Worm Drive 

he slots are pierced right 
through the band, thus 
affording the worm.of 
screw an absolutely certai 


 pegrip under all- conditions. 


Mective ys 


against ™° 


> 


—— Shaft Seals are ideal for shafts 
running at speed, For example a 3)” dia. shaft running 
at 2,000 R.P.M. in temperatures up to 300°F is quite 
normal, As peripheral speed of the rubbing surfaces is the 
deciding factor, they can be fitted to larger shafts running 
at lower speeds or to smaller ones at high speeds. They 

will retain most liquids or 
vapours at pressures from 
30-in. vacuum to 250 Ibs. 
per sq. in., and are un- 
affected by continuous or 


intermittent running, or 
reversing. 


The British Thermostat 
Company are the largest manu- 
facturers of metallic bellows in 
Europe and, during the last 25 
years, have acquired unique 


experience in the design and 
application of metallic bellows or pal) las | P.V.C. WING PIPINGS as supplied to leading motor 
and packless shaft seals, Write . manufacturers and body builders at home and abroad, 
2 ( fy j have proved that plastic materials survive the severest 
for leaflet NS. 5. a ‘dens tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements. 


Hap ion of busi and the desirability of providing a specialised unit for the Extrusions are our business — not just a department 


manufacture of shaft seals and bellows has led the Hritish Thermostat Co. Ltd. : 
» from September Ist. Please write for brochure on extrusions for the motor industry. 


to expand one of its subsidiaries to handle these product 

Future orders and enquiries should therefore be addressed to 
C. & C. MARSHALL LTD 

P. W. BAKER & SONS LTD. ©. & C. MARSHALL LTD. 


SUNBURY-ON-THAMES - MIDDLESEX OAKLEIGH ROAD NORTH, LONDON, N.20 
Telephone Hillside Tufflex, London 


Telephone: Sunbury-on-Thames 456 — Telex: 2-2742 Teddcontsnbry Telegrams: London 
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ALL 


There’s no future without tubes. . 


The 6:25 p.m. leaves for Venus 


With increasing rapidity, one technical epoch gives 
place to another, but there are constants. Tubes are one. . . 
for over twenty-five years Tru-Wel Electric Resistance 
Welded Steel Tubes, and more recently, welded stainless 
and inconel tubes, have been indispensable to industry. 
The reason? The absolute precision and uniformity of every 
Tru-Wel tube. However long the run, they mever vary 
and, as the pattern of the future emerges, there is no 


doubt that Tru-Wel tubes will be very much a part of it. 


TUSEe tro BIRMINGHAM A @ COMPANY 
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There's never a shadow of 

doubt about the firm impression 

made by a Ferroprint pencil. 

Black uniform lines always — 
distinctly better for clear photo-print 
reproduction of fine detail. You save 
time and work too. because no 
inking-in is required. Specially 
made for you—so ask for it 

by name; Ferroprint. 


Ferroprint solves your pencil problers. 
~ Long-lasting poin. 
Consistemy degre. 
© Smooth, extra-tough lead. 
Light-stopping properties. 


Goptratl 
Maley | THE ROYAL SOVEREIGN PENCIL LID. LONDON. N.W.10 


King 


ABOVE is an actual photograph of one segment of a 
Cords Piston Ring. This extreme flexibility is only one of 
the reasons why Cords are the most widely-used piston 
rings in the world. 


IN THIS COUNTRY, Cords are mainly regarded as 
replacement i = because of the extraordinary way they 
take up wear. Motorists know that by fitting them in a your own specification. 
worn engine they avoid a costly re-bore. 

Our catalogue will pe 

lect a type an 

BUT MANUFACTURERS of various types of of chock mont 
engines and compressors have long fitted Cords as original — eur own eels. 
equipment, after extensive tests in their own research able toy 
departments had proved that Cords minimise wear in a Write for your copy today. 


new engine, and also considerably increase efficiency. 


IF THAT SOUNDS INTERESTING to you, why not 

et into touch with us? We will tell you al! you want to 
ew about Cords, and gladly provide a set, to your 
requirements, for you to test in your own way. 


CORDS 


CORDS PISTON RING CO., LTD j H HUMPHREYS & SONS LTD 
906, Harrow Road, London, N.W.10 
Blackriding Electrical Works, Wenerth, Oldham 
‘Phone : MAIn 6067 
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Gear Hobbers & Gear Shapers 


GEAR HOBBING MACHINE FO6 


The heavy duty Volman Gear Hobbers are unexcelled for high rate production of pre- — 
cision spur, helical and worm gears. Tangential head available for cutting worm wheels COMPETITIVE 


Max. Pitch 6 Mod. (4 DP) PRICES 


Max. Gear Dia. 31} in 


Vertical travel of OTHER SIZES 


hob slide 134 in. 
Max. Hob Dia. 4} in. AVAILABLE 


Work Table Dia. 16) in. 


Spindle Speeds io GEAR SHAPING 
MACHINE OH4 


For rapid production of internal and 
external spur, single and double helical 
gears, segment gears, ratchets, cams. 


External Internal 


Maximum diameter of spur gears Thin 6h 0 
Maximum diameter of helical gears Jiin 6) 
Minimum gear diameter tin thin 
Maximum gear width thin igin 


Maximum pitch 4 Mod. (6 DOP) 


‘a Our showrooms are only « few minutes from Lendon 
Airport. 


EXCLUSIVE DISTRIBUTORS 
IN THE UNITED KINGDOM 


Better output in unit time 


depends on the coolant 


No engineering firm can afford to get less than the maximum output from its 
machine tools. And it has been proved time and time again that both perform - 
ance and production can be bettered by using a more appropriate cutting fluid. 
The most recent example comes from the largest nut and bolt manufacturers in 
the British Commonwealth who, simply by switching over to SWIFT R.11 
cutting fluid in their high speed tapping machines, stepped up their output of 
a certain type of nut so that a previous one month’s production can now be done 
in one day. You can be sure that even we were surprised at this notable increase 
in output. 

Of course, the secret lies in our full range of cutting fluids which is so compre 
hensive that we are generally able to provide a cutting medium one better than 
the next man, no matter what metal or cutting process is involved. Here are 
two interesting examples:— 

For multi-spindle automatics, capstan and turret lathes 

Versatile SWIFT S.S.15 is equally successful on the yellow metals and on steels 
up to 45 tons tensile. 

For cooling most cutting operations 

The most popular of all soluble oils, COOLEDGE has a rich emulsion which 
lubricates well at dilutions of 1 : 10 to 1 ; 60 

As a first step, send today for “Cutting Fluids,’ our 64-page publication 
crammed with facts and figures and equally useful to your Production Manager, 
Tool Foreman or Buyer. 


SPECIFY 


FLETCHER MILLER 


YOUR PARTNERS IN PRODUCTION 
FLETCHER MILLER © ALMA MILLS © HYDE - CHESHIRE 
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»»» MARSTON RADIATOR 


And that means just cool enough to get 
the finest performance from your engine. 
For Marston radiators strike the perfect 

balance between maximum cooling 
and optimum running temperatures. 
That’s why they are fitted as 
standard on Britain’s finest cars. 
What better recommendation 

for the quality and reliability 

of these famous products ? 


MARSTON EXCELSIOR LIMITED 


WOLVERHAMPTON & LEEDS 
(A subsidiary company of Imperial Chemical Industries Ltd.) 


MEKELITE 


INDUSTRIAL 


LIGHTING 
UNITS 


For wall, bench or machine mounung. Catalogue sent free on request 
MEK-ELEK Engineering Ltd. 17... 


nt 17, Western Road MITCHAM, Surrey 


PLANT HIRE SERVICE 


YOUNGMAN LIMITED, WANDSWORTH WORKS, WANDSWORTH ROAD, LONDON, 5.W.8. Telephone: MACaulay 1233 (6 Lines) 
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Nelson stands on his column 


Intal 
stands on 
its own 


name 


THE INTERNATIONAL TWIST DRILL CO. LTD. 


INTAL WORKS WATERY ST. SHEFFIELD «3 
Telephone : 23072-3 Telegrams: Fluted, Sheffield 
OBTAINABLE FROM YOUR STOCKIST 


London Stocks: 16, ALDERSGATE ST., E.C.1. 
Phone: MON. 3505 


Glasgow Stocks: 50, WELLINGTON ST., C.2. 
Phone: CiTy 6994 
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HYDRAULIC PUMPS 
of 
proved efficiency 
for 
hand or power 
operation 


oy, 
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TECHNICAL DATA 


Normal operating pressure . . 1,500 Ibs, sq. in, 


Maximum operating pressure 
(Blow off) . . 2,500 Ibs. sq. in, 


(or to specification) 


Output complete stroke. ...... cu. ins. 
Effective piston area... ‘600 ins, 
Handle leverage ratio... 16-1 


Alternative fluid capacities in pints . 2} pts., 6 pts., 
16 pts., 24 pts., 32 pts, 


Larger capacities to special order, 


Vertical or horizontal pump handle, 


JACKS from 1 TON to 5 TONS in 
a variety of stroke lengths 


Send for illustrated technical brochure Publication No, 1/223 


R JACKS 


LIMITED 


ALETTA ACTON LONDON: W3 
TEL: SHEPHERDS BUSH 3443 (4 lines) GRAMS NEWSORBER EALUX LONDON 


110% 
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CLASSIFIED ADVERTISEMENTS 


RATE 44 * word, minimum 4/-. Each 

ged separately, Box number 

plus i Advertisements for the 

1956 Show Review Number should be to 

hand not later than first post, 12th November 
Ne + ity accepted for errors 


BOOKS WANTED 
ACK Copies Automobile Engineers 1939 
1946, 1947--whole year or single copies 
194% whole year or single copies, 1949 January 
March, April, August 1952 January May 
Conmaa P. J Cor 123 Aphrasia Street 
Geelong, Victoria, Australia (5528 


SITUATIONS VACANT 
PPLICATIONS are invited for pensionable 
posts 

*AMING BS in the Patent Office undertake 
4 the official scientific, technical and legal work 
in connection with Patent applications I here 
is « emall number of similar posts m_ the 
Ministry of Supply 
GE at least 21 and under 35 years on Iet 
January, 1956, with extension for regular 
Vorces’ service 
wet ECTION Board will sit at frequent inter 
'” vals, early application is advisable 
({ANDIDATI S must have (or obtain in 1956 
jet of 2nd class Honours in Physics 
Chemistry, Mechanical ot Electrical Engineering 
or in Mathematics, or an equivalent qualification 
(e AM.IM A'M 
ARKI4 but for a limited number of vacancies 
candidates with let or 2nd class honours degrees 
in other subjects. scientific or otherwise will 
be considered. Candidates over 2% and under 4° 
on ist January, 1956, will, exceptionally, be 
admitted without these requirements if they have 
specially relevant experience 
STARTING paev for 5-day week of 42 hours 
'7 in London between £605 and £1,120 (men 
sccording to post-graduate (or equivalent) ex 
perience and National Service Maximum of 
scale £1,345. Women's pay above £605 some 
what lower but being improved under equal pay 
scheme, Good prospects of promotion to Senior 
Examiner rising to £2,000 (under review) and 
reasonable expectation of further promotion to 
Principal LUxaminer Scales for these grades 
under review 
PPLICATION form and further particulars 
from Civil Service Commission, Scientifu 
Branch, 0 Old Burlington Street, London, W 1 
quoting 5 128/56 and stating date of birth. (5532 


[DESIGNERS required for development work 
on the Nuffield “Universal Tractor, Appli 
cations are invited from men experienced in thi 
class of work and also from those with sound 
automobile design experience 
‘PHL vacancies are senior appointments and it 
is thought that applicants will be at least 
30 years of age to have the required experience 
The salary othered will be base on qualifications 
Contributory superannuation 


and experience 
scheme is in bein 
PPLICATIONS, which will be treated in 
strict confidence, must give full details of 
experience end qualifications and be addressed 
to the Personnel Superintendent, Morris Motors 
Limited, ‘Tractor and ‘Transmissions Branch 
Ward End, Birmingham, 6 {5534 


WA! ES Engineer. Metalastik Limited, Leicester, 
'? invite applications from persons having an 
engineering degree of an equivalent first-class 
engineering background They must be well 
fitted by connections or experience for negotia 
tion at all levels within different industrial fields 
and be of good presence and high integrity No 
others need apply. Full technical training and « 
car will be provided Business history to date 
with qualifications and personal data should be 
sent to the address above, and will be received 
in confidence (5535 


SITUATIONS VACANT 
PETROLEUM COMPANY LIMITED 


a vacancy for a Motor Engineer for work 

m office Candidates should be approxi 

© years of age, and must have served a 

pprenticeship and hold an Engineering 

and/or A.M.1.Mech.I Commercial 

ence in @ transport undertaking is essential 

an established Pension Plan and the 

candidate will be appointed to the 

( Regular Staff Please reply, givin 

fu of career to date, to The Rissennal 

Manager, Employee Relations Department, Esso 

Pe eum Compeny Limited, 16 Charles H 
Street, Haymarket, $.W_1 { 


PRECISION 
PARTS 


Made to customer's specification in any 
quantity. 

For precision parts from the bar in any 
metal, particularly those which are not 
produced by the cold head or roll threaded 
process .. . consult the specialist machinists. 


M.C.L. & REPETITION LTD. 


POOL LANE - LANGLEY - BIRMINGHAM 
Telephone: Broadwell 1115 (4 lines) and 1757 


SITUATIONS VACANT 
(‘HIEF Design Engineer are 
invited only from well qualified men with 
long experience in Heavy Commercial Vehicle 
Design High salary and pension Reply in 
confidence to Secretary, Guy Motors, olver- 
hampton {5530 
QENIOR Foreman required by the 


(OVERNMENT OF SIERRA LEONE Road 
* Transport Department Machine Shop on 
contract for two tours of 18-24 months in first 
instance Sslary (including Expatriation Pay) 
£1,266 a year. Gratuity at rate of £150 a year 
Outfit allowance £60. Free passages for officer 
and wife. Free passages for two children under 
age 19 of grant up to £150 annually for main 
tenance in UK. Liberal leave on full salary. 
Candidates, over 30 years of age, must have 
served an apprenticeship in motor engineering 
and have had at least ten years’ subsequent 
experience in vehicle repair workshops with par- 
ticular emphasis on machine shop practice and 
contro! W rite to the Crown Agents, 4 Millbank, 
London, S.W.1. State age, name in block letters, 
full qualifications and experience, and uote 
M2A/41647/AM $533 
PATENTS 
THE Proprietors of British Patent No. 697,931, 
dated the %h July, 1951, relating to 
“Improvements in or relating to Vehicle Brakes 
of the Internal Shoe-Drum Type,” are desirous 
of entering into an arrangement by way of a 
Licence or otherwise in reasonable terms for 
the purpose of exploiting the above Patent and 
ensuring its practical working in Great Britain. 
Al enquiries to be addressed to 


I ERON ROGERS & COMPANY, Bridge 
House, 181 Queen Victoria Street, London, 
ECA (5537 
TUITION 
'T’ECHNICAL Training in Automobile Engin- 
eeri Practical home-study courses con- 
ducted y post Guaranteed coaching for 
Inst.Mech.E. (Automobile Diy.), etc. Write for 
free book: International Correspondence Schools 
Lid., Dept. CL.36, Kingsway, London, W.C.2. 
[5216 


WIRE 
THREAD INSERTS 


FOR NEW DESIGNS 
AND SALVAGE 
CROSS MFG. CO. (1938) LTD. 
COMBE DOWN - BATH 


Tel.; COMBE DOWN 2355/6 


Design and Detail 


Draughtsmen 

(MECHANICAL) 
Wanted by a thriving manufacturing 
concern with a well filled order book 
and excellent export trade, Good 
working conditions, canteen, Pension 
fund. Assistance given in obtaining 
housing and towards removal ex- 
penses, Commencing salaries accord- 
ing to age and experience, 


Write giwing details to Chief Draughtsman, 


MARSHALL RICHARDS MACHINE 
CO. LTD., CROOK, CO. DURHAM, 


Senior 
Draughtsman 


to take charge of small drawing office, 
design of rear axles and transmission 
components. RESPONSIBLE, PRO- 
GRESSIVE POST offering excellent 
prospects, 

Life Assurance and Pensions scheme and Employee 
hare-holding. Write full aetaile—age, experience 
und salary required 


SALISBURY TRANSMISSION LIMITED 
BIRCH RD., WITTON, BIRMINGHAM, 6 


CAPABLE MECHANICAL 
ENGINEERING DESIGNER 
DRAUGHTSMAN 
wanted 


Must be capable of working with a 
minimum of supervision. A thriving 
business with excellent export trade. 
Good working conditions, canteen, 
Pension Fund. Assistance given in 
obtaining housing and towards re- 
moval expenses. Commencing salary 
£900 p.a. Write giving full details to 
Box No. 4033. 


Write for DATA SHEETS to Dept. A.1 
ANDERTON SPRINGS LTD - BINGLEY 


Phone: Bingley 2368, & 2226 
Grams: *Circlips Bingley’ 
ALD., LFV. approved. 


CIRCLIPS 
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50-year-old coach company praises economy of 
AL-FIN armoured ring groove long life pistons 


From solid-tyred chain-drive ‘char-a-bancs’ to modern 41-seater diesel luxury coaches 


The modern fleet operated by Samuel Ledgard — oldest 
private coach company in the West Riding of Yorkshire — 
comprises 150 vehicles covering 4,000,000 miles a year. This 
wealth of experience gives added weight to their endorsement 
of the economy of Al-Fin Pistons. They say: 

“ The first sets of Al-Fin pistons were examined at 110,000 miles, 
when new rings were fitted. Subsequently, these pistons continued to 
give normal service over arduous routes up to 190,000 miles, when 
ring groove wear was only .005/.007”. The cylinder bores required no 
attention either, which spoke volumes for the functioning of the piston 
rings which included a top Welcrom ring. Economies in time and 


money, therefore, over previous practice are very obvious. We do 
not hesitate to recommend the fitting of Wellworthy Al-Fin 
pistons every time. 


AL-FIN pistons more than pay for themseives 
in the first year 


The armoured ring groove insert gives the Al-Fin piston at least 
100%, more life than normal types. This double mileage saves 
the cost of one overhaul and another set of pistons, No wonder 
large fleet owners say : 


AL-FIN is the best investment yet! 


WELLWORTHY 


ARMOURED RING GROOVE Al 


FIN LONG LIFE PISTONS 


the choice of the expert 
WELLWORTHY LTD LYMINGTON HANTS 


ALUMINIUM BRONZE 
Wallows Lane -Walsall Staffs. | 
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You'll never find a Lewis Spring suffering from 
debility or that couldn’t-care-less feeling. A lively 
Lewis Spring never rests, never tires. You 

can learn a lot about them and about springs in 
general if you send 2/6 for our 40-page manual on 
spring design, full of technical data. 


THE LEWIS SPRING CO. LTD. 
RESILIENT. :: REDDITCH 
: Redditch 720/1/2. 


London ones: 122 High Holborn, W.C.1 
: Holborn 7470 and 7479 


LEAVE TQ 


GK REQO/TCH 
RINGS. SPRING CLIPS 
ESSWORK, WIRE FORMS 
VOLUTE SPRINGS 
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Or rather die casting a dash, for, by using MAZAK, this is the ideal 
way to make a car facia, quickly and economically, as a 

strong, rigid unit, exact as to size, readily assembled, and 
incorporating mountings for all the instruments. 

And as to appearance, an attractive overall design, combined 

with the high finish made possible by the firm smooth 

MAZAK surface, lends the final touch of distinction to a worthy 


component which will indeed “ cut a dash”’. 


(MELTING 


UK. MEMBER OF THE CONSOLIDATED CORPORA 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON, W.1. 
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AUTOMOB ILE NOVEMBER 1956 
ENGINEER 


Crankcase sand-cast in 
aluminium alloy for a 450 b.h.p. 
diesel engine suitable for railcar 

applications. By courtesy 

of Messrs, Davey, Paxman & Co. Lid. 


You get more than a casting from 


A plan is the link between past experience and future efficiency. 
Birmal can be called upon at the planning stage, and will pro- 
vide the lessons and benefits of fifty-three years of casting 


experience. 

Birmal service includes advice on the selection of materials and 
casting processes, a wide choice of specifications and foundry 
workshop co-operation. 

Birmal supply aluminium and magnesium castings in the sand, 
gravity die and pressure die casting 


Birmingham Aluminium Casting (1903) Co. Ltd. 
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